


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¥ an error needs to be reported, an error status word is written
into the ring descriptor prior to writing the status word
containing the "' OWN"' bit which releases the bufter. it no error
is to be reported, the single word containing the "OWN'" bit is
written. The microprogram returns to the polling routine if the
"ENP" flag is found or an error was reported. Otherwise, the
microprogram returns to the lookahead sections.

Transmit DMA Routine

This routine is entered through a microtrap in the lookahead
saction of the transmit routine. The function of the routine is to
move data out of local memory into the SILO. The trap 1s
active when there are more than 16 free locations in the SILO
and SILO underfiow has not occurred.

Once entered, the transmit DMA routine will transfer 16 bytes
of data from memory to the SILO by doing 8 word transfers.
These transfers are done on a single memory bus acquisition.
It the memory buffer starts on an odd addressing boundary,
the tirst transfer will be 1 byte rather than 1 word (2 bytes).
This routine is also used to transfer less than 16 bytes at the
end of transmission depending upon the packet size. buffer
addresses, and data chaining.

Retry Trap Routine

This routine is entered when a collision has been detected.
The buffer address pointer is restored and the SILO is cleared

1o 1usicre the read and write pointers. If there is a TX error, it
indicates that 15 retransmissions have occurred (16 total
attempts) or that the Disable Retry bit (DRTY) is set in the
mode register. The microprogram then writes the status into
the transmit descriptor ring, and returns to the poliing routine
to transmit the next packet. If there is no TX Error, the byte
count is restored and the microprogram retums to the start of
the transmit routine to attempt another transmission.

CSR Trap Routine

The CSR trap routine is entered only during the swilch routine
when the STOP bit of the CSR is set. The function of the
routine is to aliow the access ot CSRy and CSR; through an i/
O transaction. The routine determines which CSR is being
accessed, read or write, moves the data between the MDR
and CDP RAM, and generates a Bus READY signal.

Memory Timeout Trap Routine
This trap is invoked whenever a memory transfer times out.
That is, it does not receive READY within 25.6usec after the
assertion of the address on the bus.

The routine disables the receiver and transmitter by clearing
the RXON and TXON bits in CSRp.




ABSOLUTE MAXIMUM RATINGS

Storage Temperature ......................... -65°C to +150°C
Ambient Temperature with

Power Applied................cooiivieiennnn -25°C to +125°C
Supply Voltage to Ground Potential

Continuous ..o -03Vv to +7V
Power DiSSIPBHON ..........ccocveuuiiniiiiiiiiiiniiiaas 2.0W

Stresses above those lkisted under ABSOLUTE MAXIMUM

RATINGS may cause permanent device failure. Functionaiity

at or above these fimits is not implied. Exposure to absolute

maximum ratings for extended periods may affect device
kabilty.

OPERATING RANGES

Commercial (C) Devices
Temperature ..................coooeiiiian. 0°C to +70°C
Supply Voltage ... .+4.75V to +5.25V
VS oot ov

Operating ranges define those kimits over which the function-
ality of the device is guaranteed.

DC CHARACTERISTICS Tao =0 to +70°C, Vog = +5V £5% unless otherwise specified

Parameters Description Test Conditions Min Typ Max Units
Vi Input LOW Voltage -05 0.8 Voits
Vin input HIGH Voltage 2 Veog + 05V Voits
Vo Output LOW Voltage loL = 3.2mA 05 Voits
Vo Output HIGH Vottage loH = -0.4mA 2.4 Voits
W input Leskage Vin = 0.4V 10 VoC +10 pA
CIN input Capacitance 10 pF
Cout Output Capacitance F = 1MHz 10 pF
Cio Capacitance 20 pF

TEST LOAD DIAGRAMS FOR FUNCTIONAL AND
AC TESTING
2.0v Vee
5230 143}
DEVICE DEWICE
PN PN
ic“ lq
TC001660 TC001670

Test Load for All the Outputs

and /0O Pins Except Pins 11, 17, 22 and Pins 11, 17, 22

C = 100pF for all pins except pins 26, 29.
C = 50pF for pins 26, 29.

Test Load for Open Drain Outputs
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3 TaA=0 to 70°C, Voc = +5V +5% unless otherwise specified
BUS MASTER AND BUS SLAVE TIMING PARAMETERS

Number | Parameters Description c r"ml' s Min | Typ | Max | Units
1 trer TCLK Perniod 99 101 ns
2 trcL TCLK LOW Time a5 5 ns
3 reH TCLK HIGH Time 45 5 ns
4 tYCR Rise Time of TCLK 0 8 ns
5 TCF Falt Time of TCLK [} 8 ns
6 trep TENA Propagation Delay After the Rising Edge of TCLK Cy = 50pF 95 ns
7 tYEH TENA Hoid Time After the Rising Edge of TCLK Cy = 50pF 5 ns
8 tToP TX Data Propagation Delay After the Rising Edge of TCLK Cy = 50pF 95 P

.9 tyoH TX Data Hold Time Atter the Rising Edge of TCLK Cy = 50pF 5 ns
10 R_CT RCLK Period 85 118 ns
11 tRCH RCLK HIGH Time 38 ns
12 tRCL RCLK LOW Time 38 ns
13 \RCR Rise Time of RLCK ) 8 ns
14 RCF Falt Time of RCLK ] 8 ns
15 tROR RX Data Rise Time ] 8 ns
16 tROF AX Data Fail Time ) 8 ns
17 tRDH RX Data Hold Time (RCLK to RX Data Change) 5 ns
18 N Sén.%u Setup Time (RX Data Stable to the Rising Edge of &0 .
19 opL RENA LOW Time 120 ns
20 tCPH CLSN HIGH Time 80 ns
21 tDOFF Bus Master Driver Disable After Rising Edge of HOLD 0 50 ns
22 tOON Bus Master Driver Enable After Faling Edge of HLDA 0 250 ns
2 i I(DBolu:yMn:sF‘:)ing Edge of HLDA from Faling Edge of HOLD ° s
24 taw RESET Puise Width LOW 200 ns
25 CYCLE Read/Write, Address/Data Cycle Time 600 ns
26 tXAS Address Setup Time to the Falkng Edge of ALE 75 ns
27 IXAH Address Hold Time After the Rising Edge of DAS 35 ns
28 tas Address Setup Time to the Fafling Edge of ALE 75 ns
29 taH Address Hold Time After the Faling Edge of ALE s ns
20 tADAS g:; )Sﬁup Time to the Rising Edge of DAS {Bus Master 50 ns
7 | Data Hoid Time Afier the Rising Edge of DAS (Bus Master o s
RDAH Read)
12 \ODAS Data )Semp Time to the falkng Edge of DAS (Bus Master 0 s
1 Data Setup Time to the Fising Edge ot DAS (Bus Master 200 ns
twos Write)
Data Hokd Time After the Fising Edge ot DAS (Bus Master 15 ns
34 wow wnite)
s 001 g:(:a )Dnver Delay Atter the Faling Edge of DAS (Bus Slave (CRS 0. 3. RAP) 400 ns
36 1002 g:i:d,orwer Delay Afte the Faling Edge ot DAS (Bus Slave (CSR 1. 2) 1200 ns
37 . g:?d)Hold Time After the Rising Edge of DAS (Bus Siave ° as ns
Data Hold Time After the Rising Edge of DAS (Bus Stave ° ns
38 ISWDH Write)
Data Setup Time 10 the Faiing Edge of DAS (Bus Slave 0 ns
39 1SwDS

wnie)
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3 (Cont.) TA=0 to 70°C, Vcc = +5V 5% unless otherwise specified

BUS MASTER AND BUS SLAVE TIMING PARAMETERS

Number | Parameters Description - "'I' Min | Typ | Max |Units
40 ALEW ALE width HIGH 120 ns
a1 tDALE Delay from Rising Edge of DAS to the Rising Edge of ALE 70 ns
42 tosw DAS width LOW 200 ns
3 tADAS %yhmmFmEdgod&EbmF*nEdgod 0 ns

Delay from the Rising Edge of DALO 1o the Failing Edge of
“ tRIDF DAS (Bus Master Read) 15 ns
4 | trovs Doiay from the Fating Edge of READY to the Rieng Eoge of | .. a00ns | 75 2% | ns
from the Rising Edge of DALD to the Falling Edge of
46 tROIF ALl (Bus Master Read) 15 ns
a7 s EZA;C:”Semp Time to the Rising Edge of DAS (Bus Master 135 s
@ Y SEZ)HM Time After the Rising Edge of DAS (Bus Master ° ns
Delay from the Rising Edge of DALl to the Falling Edge of
49 tRIOF m% {Bus Master Read) 55 ns
DALD Setup Time 10 the Failing Edge of ALE (Bus Master
50 tos Read) dge 110 ns
51 trow g’ég Hold Time After the Faling Edge of ALE (Bus Master 25 ns
Deiay trom the Rising Edge of DAS to the Rising Edge of
52 wos! DTE% (Bus Master Write) 35 ns
53 1CSH TS Hold Time After the Rising Edge of DAS (Bus Siave) o - ns
54 css .| T8 Setup Time to the Faling Edge of DAS (Bus Siave) 0 ns
55 tSAH ADR Hoid Time Atter the Rising Edge of DAS (Bus Slave) [} ns
56 tsAs ADR Setup Time 1o the Falng Edge of DAS (Bus Slave) 0 ns
Delay from the Falling Edge of ALE to the Falling Edge of
57 taRv READY to Inswe a Minimum Bus Cycle Time (600ns) 80 | s
58 1sR0S g::d )Setup Time to the Falling Edge of Teady (Bus Slave 75 ns
59 \ADYH FEME:‘E'\; Hold Time After the Rising Edge of DAS (Bus 0 s
60 tsRo1 HEIb‘m \; g;;ec Turn On Atfter the Falling Edge of DAS (Bus (CSR 0, 3. RAP) 600 s
READY Driver Turn On After the Falling Edge of DAS (Bus
s 'sRoz Slave Read) (CSA 1, 2) 1400 ns
62 1SAYH READY Hold Time Atier the Rising Edge ot DAS (Bus Slave) 0 35 ns
63 1SRH READ Hold Time Atter the Rising Edge of DAS (Bus Siave) [ ns
64 tsRs READ Setup Time to the Faling Edge of DAS (Bus Siave) 0 ns
65 CHL TCLK Rising Edge to Hokd LOW or HIGH Delay 200 ns
66 CAV TCLK to Address Valid 150 ns
67 tcca TCLK Rising Edge to Control Signals Active 165 ns
68 tCALE TCLK Faling Edge to ALE LOW 150 ns
69 tcoL TCLK Falkng Edge to DAS Faking Edge 150 ns
70 tRCS Ready Setup Time to TCLK S0 ns
71 oM TCLK Rising Edge to DAS HIGH 150 ns
72 tHCS HLDA Setup to TCLK 50 ns
73 tRENH RENA Hold Time After the Rising Edge of RCLK 40 ns
Notes. 1 Parameter #25 15 not shown in the timing diagrams. It specifies the minimum bus cycle for a single DMA transfer

The HEADY setup time before negation of DAS is a function of the synchronization time of AEADY. The synchronizabon must occur
withen 100ns Therslore, the setup time is 100ns plus any accumulated propagation delays. Ready slips occur on 100ns increments




SERIAL LINK TIMING

7 X X XL
L
L@J\_

Timing measurements are made at the following voitages, unless otherwise specified:

|

WF001531

High | Low
Output 20V | 0.8V
Input 20V | 0.8V
Float v 0.5v
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APPENDIX A

8086 computer program exampie to generate the hash filter, for multicast addressing in the LANCE.

ZUIRRTBRN2BELL & HRBRLBEEAES

= 1DB6
=04C1

0000

0000

0000 50
0001 53
0002 51
0003 52
0004 55

0005 B8 FFFF
0008 BA FFFF
0008 BS 03

000D 88 2C
00OF 83 C6 02
0012 B1 10

0014 88 DA
0016 D1 C3
0018 33 DD
001A D1 EO
001C D1 D2
001E 8t E3 0001
0022 74 07

0024 35 1D86
0027 81 F2 04C1

0028 08 C3
0020 D1 CD
002F FE C9
0031 75 E1
0033 FE CD
0035 75 D6

0037 B9 000A
003A DO EO
003C DO DC
003E E2 FA

0040 8A DC
0042 B1 03
0044 D2 EB
0046 B0 01

POLYL
POLYH

CSE61

'SETHASH

SETH10:

'SETHZO:

SETH30:

SUBROUTINE TO SET A BIT IN THE HASH FILTER FROM A
GIVEN ETHERNET LOGICAL ADDRESS '
ON ENTRY Si POINTS TO THE LOGICAL ADDRESS WITH LSB FIRST
DI POINTS TO THE HASH FILTER WITH LSB FIRST
ON RETURN Si POINTS TO THE BYTE AFTER THE LOGICAL ADDRESS
ALL OTHER REGISTERS ARE UNMODIFIED )

PUBLIC SETHASH
ASSUME CS:CSE61

EQU 1086H :CRC POLYNOMINAL TERMS
EQU 04C1H

SEGMENT PUBLIC ‘CODE’

PROC  NEAR

PUSH AX ;SAVE ALL REGISTERS
PUSH BX :

PUSH CX

PUSH DX

PUSH BP

MOV AX,OFFFFH  ;AX,DX =CRC ACCUMULATOR
MOV DX,0FFFFH  ;PRESET CRC ACCUMULATOR TO ALL 1'S

MOV CH,3 :CH = WORD COUNTER

MOV BP[S1] ;GET A WORD OF ADDRESS

ADD St.2 [POINT TO NEXT ADDRESS

MOV CL16 :CL = BIT COUNTER

MOV BX.DX ;GET HIGH WORD OF CRC

ROL BX,1 - ;PUT CRC31 TO LSB

XOR BX.BP {COMBINE CRC31 WITH INCOMING BIT
SAL AX,1 {LEFT SHIFT CRC ACCUMULATOR
RCL DX,1

AND BX,0001H :BX = CONTROL BIT

Jz SETH30 ;DO NOT XOR IF CONTROL BIT =0

PERFORM XOR OPERATION WHEN CONTROL 8IT = 1

XOR  AX,POLYL
XOR  DX,POLYH

OR AX,BX JPUT CONTROL BIT IN CRCO
ROR BP.1. ;ROTATE ADDRESS WORD
DEC CL ;DECREMENT BIT COUNTER
JINZ SETH20

DEC CH {DECREMENT WORD COUNTER

JINZ SETH10

FORMATION OF CRC COMPLETE, AL CONTAINS THE REVERSED HASH
CODE

MOV CX.10
SAL AL, 1 ;REVERSE THE ORDER OF BITS IN AL
RCR AH,1 JAND PUT IT IN AH

LOOP  SETH40

AH NOW CONTAINS THE HASH CODE

MOV BL.AH :BL = HASH CODE, BH IS ALREADY ZERO
MOV CL3 :DIVIDE HASH CODE BY 8
SHR BL.CL ;TO GET TO THE CORRECT BYTE

MOV ALO1H {PRESET FILTER BIT
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69 0048 80 E45 07 AND AH,7TH {EXTRACT BIT COUNT
70 0048 8A CC MOV ' CLAH

Al 004D D2 EO SHL ALCL SHIFT BIT TO CORRECT POSITION
72 004F 08 01 OR (DI + BXLAL ;SET IN HASH FILTER
73 0051 5D POP BP

74 0052 5A POP DX

75 0053 59 POP CX

76 0054 58 POP BX

77 0055 58 POP AX

78 0056 C3 RET

79 H

80 0057 SETHASH ENOP

81 H

82 0057 CSEG1 ENDS

83 :

84 END

Basic computer program example to generate the hash filter, for multicast addressing, in the LANCE.

100

REM .

REM  PROGRAM TO GENERATE A HASH NUMBER GIVEN AN ETHERNET ADDRESS
REM

DEFINT A-Z

DIM A(47) : REM ETHERNET ADDRESS = 48 BITS

DIM C(32) : REM CRC REGISTER = 32 BITS

PRINT "ENTER STARTING ADDRESS'; : INPUT AS

IF LEN (AS) < > 12 THEN 160 : REM THE INPUT ADDRESS STARTING MUST BE 12 CHARS
REM

REM  UNPACK STARTING ADDRESS INTO ADDRESS ARRAY
REM

M=0

FOR i=0 TO 47 : A(l) =0 : NEXT |

FOR N=12 TO 1 STEP -1

Y$ = MIDS (AS.N.1)

IF Y§ ="0" THEN 420

iF Y$="1" THEN A(M) =1 : GOTO 420

IF Y$="2" THEN AM + 1) = 1 : GOTO 420

IF ¥Y$="3" THEN AM+1)=1 : A(M)=1 : GOTO 420

IF Y$="4" THEN AM +2) =1 : GOTO 420

IF Y$="5" THEN AM+2)=1: AM) =1 : GOTO 420

IF Y§="6" THEN AM+2)=1: AM+ 1) =1 : GOTO 420
IF YS="7" THEN AM+2)=1: AM+ 1) =1 : A(M) =1 : GOTO 420
AM+3) =1

IF Y$ ="8" THEN 420

IF Y$="9" THEN A(M)=1 : GOTO 420

IF Y$="A" THEN A(M+ 1) =1 : GOTO 420

IF Y$S="B" THEN A(M+1)=1: A{M) = 1 : GOTO 420

IF Y$="C" THEN A(M+2) =1 : GOTO 420

IF Y$ ="D" THEN AM+2) =1 : A{M) =1 : GOTO 420

IF Y$="E" THEN AM+2)=1: AM+ 1) =1 ; GOTO 420
IF YS="F" THEN AM+2)=1: A(M+1)=1: A(M)=1
M=M+4

NEXT N

REM

REM PERFORM CRC ALGORITHM ON ARRAY A(0-47)
REM

FOR I=0 TO 31 : C(l) = 1 : NEXT |

FOR N=0 TO 47

REM LEFT CRC REGISTER BY 1

FOR I=32 TO 1 STEP -1 : C(l)=C(i-1) : NEXT |
Co)=0

T = C(32) XOR A(N) : REM T = CONTROL BIT

IFT < > THEN 600 : REM JUMP iF CONTROL BIT =0
C(1) = C{1) XOR 1 : C(2) = C(2) XOR 1 : C(4) = C(4) XOR 1
C(5) = C{5) XOR 1 : C(7) = C(7) XOR 1 : C(8) = C(8) XOR 1
C(10) = C(10) XOR 1 : C(11) = C{11) XOR 1 : C(12) = C(12) XOR 1




570

590

610

640
650

C(16) = C(16) XOR 1 : C(22) = C(22) XOR 1 : C(23) = C(23) XOR 1 .
C(26) = C(26) XOR 1

Co) =1
NEXT N
REM

REM  CRC COMPUTATION COMPLETE, EXTRACT HASH NUMBER FROM C(0) TO C(5)

REM

HH = 32°C(0) + 16°C(1) + 8°C(2) + 4°C(3) + 2°C(4) + C(5)
PRINT "THE HASH NUMBER FOR ":A$;" IS ":HH

GOTO 160
MAPPING OF LOGICAL ADDRESS TO FILTER MASK
LAF LAF Destination LAF LAF Destination
Reg Loc Address Accepted Reg Loc Address Accepted
Bits Bits
Set Dec (Hex) Set Dec (Hex)
[o] 0 0000 0000 0085 o] 32 0000 0000 0021
1 0000 0000 00AS 33 0000 0000 0001
L 2 0000 0000 0OES L 34 0000 0000 0041
A 3 0000 0000 00CS A 35 0000 0000 0071
F 4 0000 0000 0045 F 36 0000 0000 OOE1
5 0000 0000 0065 37 0000 0000 00C1
0 6 0000 0000 0025 2 38 0000 0000 0081
7 0000 0000 0005 39 0000 0000 Q0A1
8 0000 0000 0028 40 0000 0000 O08F
9 0000 0000 000B 41 0000 0000 0OBF
10 0000 0000 004B 42 0000 0000 OOEF
11 0000 0000 006B 43 0000 0000 OOCF
12 0000 0000 00EB 44 0000 0000 004F
13 0000 0000 00CB 45 0000 0000 006F
14 0000 0000 0088 46 0000 0000 002F
15 15 0000 0000 008B 15 47 0000 0000 00OF
4] 16 0000 0000 0OC7 0 48 0000 0000 0063
17 0000 0000 OOE7 49 0000 0000 0043
18 0000 0000 00A7 50 0000 0000 0003
19 0000 0000 0087 51 0000 0000 0023
L 20 0000 0000 0007 L 52 0000 0000 OOA3
A 21 0000 0000 0027 A 53 0000 0000 0083
F 22 0000 0000 0087 F 54 0000 0000 00C3
23 0000 0000 0047 55 0000 0000 OOE3
1 24 0000 0000 0069 3 56 0000 0000 00CD
25 0000 0000 0049 57 0000 0000 0OED
26 0000 0000 0009 58 0000 0000 00AD
27 0000 0000 0029 59 0000 0000 008D
28 0000 0000 OOAS 60 0000 0000 000D
29 0000 0000 0089 61 0000 0000 002D
30 0000 0000 00C9 62 0000 0000 006D
15 31 0000 0000 OOE9 15 63 0000 0000 004D
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The International Standard of
Quality guarantees a 005% AQL on all
electrical parameters, AC and DC,

over the entire ope%‘ |




Am7992B

Serial Interface Adapter (SIA)

DISTINCTIVE CHARACTERISTICS
e Compatible with Ethernet/Cheapernet/IEEE-802.3 ©® Input signal conditioning rejects transient noise

specifications - Transients < 10 ns for collision detector inputs
o Crystal controlied Manchester Encoder - Transients < 20 ns for carrier detector inputs
® Manchester Decoder acquires clock and data within four ® Receiver decodes Manchester data with worst case
bit times with an accuracy of :3 ns +19 ns of clock jitter (at 10 MHz)
® Guaranteed carrier and collision detection squeich o TTL compatible host interface
threshold limits o Transmit accuracy $+0.01% (without adjustments)
- Carrier/collision detected for inputs greater than
-275 mvV

- No carmier/collision for inputs less than -176 mV

GENERAL DESCRIPTION

The Am7992B Serial Interface Adapter (SIA) is a Manches- four bit times, and decodes Manchester data with worst
ter Encoder/Decoder compatible with IEEE-802.3, Cheap- case +19 ns phase jitter at 10 MHz. SIA provides both
emet and Ethernet specifications. In an IEEE-802.3/Ether- guaranteed signal threshold limits and transient noise
net apphication, the Am7992B interfaces the Am7990 Local suppression circuitry in both data and coliision paths to
Area Network Controller for Ethernet (LANCE) to the minimize false start conditions.

Ethernet transceiver cable, acquires clock and data within

BLOCK DIAGRAM
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RELATED PRODUCTS

Part No. Description
Am7990 Local Area Network Controller for Ethemet (LANCE)
Am7996 | IEEE-802.3/Ethernet/Cheapemet/ Transceiver

Order # 03378E

vy

gzesLwy

$221A2( OJDIW P2JOURAPY

§861 18GQ0100



CONNECTION DIAGRAM
Top View
DIP

Colligion+
Collision-
Receive+
Receive-
Test
Veor

A\

PF

RF

GND,
Tranemit+
Tranemit-

CD001521
Note: Pin 1 is marked for orientation

ORDERING INFORMATION
AMD STANDARD PRODUCTS
AMD products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: A. Device Number
B. Speed Option (if applicable)
Type
smperature Range
Processing
Lgmm
Blank = Standard processing
8 = Bum-in

Al

D. TENPERATURE RANGE
C = Commercial (0 1 +70°C)

C. PACKAGE TYPE
P = 24-Pin (Skm) Plastic DIP (PD3024)
O = 28-Pin (Skim) Ceramic DIP (CD3024)

l——— A. DEVICE NUMBER/DESCRIPTION
Am?79928
Serial interface Adapter

Valid Combinations Valid Combinations

Am79928

OC. DCB

Consult the local AMD sales office to confirm availability of
specific valid combinations, to check on newly released
valid combinations, and to obtain additional data on AMD's
standard military grade products.




PIN DESCRIPTION

CLSN Collision (Output, TTL Active HIGH)
Signais at the Collision terminals meeting threshoid and
puise width requirements will produce a logic HIGH at -
CLSN output When no signal is present at Collisiont,
CLSN output will be LOW.
RX Receive Data (Output)
A MOS/TTL output, recovered data. When there is no
signal at Receive: and TEST is HIGH, RX is HIGH. RX is
actuated with RCLK and remains active until RENA is de-
asserted at the end of message. During reception, RX is
synchronous with RCLK and changes after the rising edge
of RCLK. When TEST is LOW, RX is enabled.
RENA  Receive Ensbie (Output, TTL Active HIGH)
When there is no signal at Receivet RENA is LOW.
Signals meeting threshold and pulse width "“on"
requirements will produce a logic HIGH at RENA. When
RENA is HIGH, Receivet signals meeting threshold and
pulse width "off' requirements will produce a LOW at
RENA.
RCLK Receitve Clock (Output)
A MOS/TTL output, recovered clock. When there is no
signal at Receive: and TEST is HIGH, RCLK is LOW.
RACLK is activated 1/4 bit time after the second negative
Manchester preambie clock transition at Receive:, and
remains active until end of message. When test is LOW,
ACLK is enabled and meets minimum pulse width
specifications.
TX Transmit (input)
TTL-compatible input. When TENA is HIGH, signals at TX
meeting setup and hold time to TCLK will be encoded as
normal Manchester at Transmit+ and Transmit-.
TX HIGH: Transmit+ is negative with respect to
Transmit- for first half of data bit cell.
TXLOW: Transmit+ is positive with respect to
Transmit- for first half of data bit cell.

TENA Transmit Enable (input)

TTL-compatible input. Active HIGH data encoder enabile.
Signals meeting setup and hoid time to TCLK will allow
encoding of Manchester data trom TX to Transmit+ and
Transmit-.

TCLK Transmit Clock (Output)

MOS/TTL output. TCLK provides symmetrical HIGH and
LOW clock signals at data rate for reference timing of data
to be encoded. It also provides clock signais for the
controller chip (Am7990 — LANCE) and an internal timing
reference for receive path voltage controlied oscillators.
Transmit+  Transmit (Outputs)

Transmit-

A differential line output. This line pair is intended to
cperate into terminated transmission lines. For signals
meeting $etup and hold time to TCLK at TENA and TX,
Manchester clock and data are outputted at Transmit+ /
Transmit-. When operating into a 78  terminated
transmission kine, signaling meets the required output
levels and skew for both Ethemet and IEEE-802.3 drop
cables.

Receive+ Receiver (inputs)

Recelve-

A differential input. A pair of intemnally biased line receivers
consisting of a carrier detect receiver with offset threshoid
and noise filtering to detect the fine activity, and a data
recovery receiver with no offset for Manchester data
decoding.

Collision+ Coliision (Inputs)

Cofllision~

A differential input. An internally biased line receiver input
with offset threshoid and noise filtering. Signais at
Coflisiont have no effect on data-path functions.

TSEL Transmit Mode Seiect (Output, Open
Collector; input, Senss Ampiifier)

TSEL LOW: Idle transmit state Transmit+ is positive
with respect to Transmit-.

TSEL HIGH: idle transmit state Transmit+ and Transmit~
are equal, providing “‘zero’’ differential to
operate transformer coupled loads.

When connected with an RC network, TSEL is heid LOW

during transmission. At the end of transmission the open

coltector output is disabled, allowing TSEL to rise and

provide a smooth transmission from logic HIGH to “'zero'

differential idle. Delay and output retum to zero are

externally controfied by the RC network at TSEL and

Transmitt load inductance.

X4, Xz Biased Crystal Osclliator (Input)

X1 is the input and X3 is the bypass port. When connected

for crystal operation, the system clock which appears at

TCLK is half the frequency of the crystal oscillator. Xy may

be driven from an external source of two times the data

rate.

RF  Frequency Setting Voitage Controlled
Oscillator (Vco) Loop Filter (Output)

This ioop filter output is a reference voltage for the receive

path phase detector. It also is a reference for timing noise

immunity circuits in the collision and receive enable path.

Nominal reference Vco gain is 1.25 TCLK frequency

MHz/V.

PF Receive Path V¢ Phase-Lock Loop Fiiter (input)

This loop filter input is the control for receive path loop

damping. Frequency of the receive Vo is internally kimited

to transmit frequency * 12%. Nominal receive Vo gain is

0.25 reference Voo gain MHz/V.

TEST Test Control (Input)

A static input that is connected to Vcc for Am79928/

Am7990 operation and to Ground for testing of Receivet

path ttweshold and RCLK output high parameters. When

TEST is grounded, RX is enabled and RCLK is enabled

except during Clock acquisition when RCLK is HIGH.

GND¢ High Current Ground

GND2 Logic Ground

GND3; Voitage Controlled Oscilistor Ground

Vcct1 High Current and Logic Supply

Vccz Voitage Controlted Osciliator Supply

FUNCTIONAL DESCRIPTION

The Am79928 Serial Interface Adapter (SIA) has three basic
functions. It is a Manchester Encoder/kne driver in the
transmit path, a Manchester Decoder with noise filtering and
quick lock-on characteristics in the receive path, and a signal
detect/converter (10 MHz ditferential to TTL) in the collision

path. in addition, the SIA provides the interface between the
TTL logic environment of the Local Area Network Gontrolier
for Ethernet (LANCE) and the differential signaling environ-

ment in the transceiver cable.




Transmit Path

The transmit section encodes separate clock and NRZ data
input signals meeting the set-up and hoild time to TCLK at
TENA and TX, into a standard Manchester || serial bit stream.
The transmit outputs (Transmit+ /Tranamit-) are designed to
operate into terminated transmission lines. When operating
into a 78 §2 terminated transmission line, signaling meets the
required output levels and skew for Cheapernet, Ethernet and
IEEE-802.3.

™ wancIESTER T anet s
TEA
T ey
L
0 osc
) S
AF003040

Figuie 1. Transmit Section

Transmitter Timing and Operstion

A 20 MHz fundamental mode crystal oscillator provides the
basic timing reference in the SIA. It is divided by two to create
the Transmit Clock reference (TCLK). Both 20-MHz and

10-MHz clocks are fed into the Manchester Encoder to
generate the transitions in the encoded data stream. The 10
MHz clock, TCLK, is used by the SIA to internally synchronize
Transmit (TX) data and Transmit Enable (TENA). TCLK is aiso
used as a stable dit rate clock by the receive section of the
SIA and by other devices in the system (the Am7980 LANCE
uses TCLK to drive its internal state machine). The oscillator
may use an external .005% crystal or an external TTL-evel
input as a reference. Transmit accuracy of .01% is achieved
(no external adjustments are required).

Transmission is enabled when TENA is activated. As long as
TENA remains HIGH, signais at TX will be encoded as
Manchester and will appear at Transmit+ and Transmit-.
When TENA goes LOW, the differential transmit outputs go to
one of two idie states:

1. TSEL HIGH: The idle state of Transmitt yields ''zero”
ditferential to operate transformer-coupled
loads (see Figure 2, Transmitter Timing - End
of Transmission waveform diagram and Typical
Performance Curve disgram).

2. TSELLOW: In this idie state, Transmit+ is positive to
Transmit- (logical HIGH) (see Figures and
diagrams as referenced above).

The End of Transmission - Retum to Zero is determined by
the external RX network at TSEL and by the loed at
Transmitt .

Vac
TSEL I
PNS
c 880 pF
R, 510
R, 7 X
TSEL
PIN §
TCO01941 T
A. TSEL LOW B. TSEL HIGH
Figure 2. Transmit Mode Select (TSEL) Connection
SIA Osciilator Specification for External TTL Level

tor Ext | )

When using a crystal to drive the Am7992B oscillator, the
following crystal specification shouid be used to ensure a
transmit accuracy of 0.01%:

Limit
Min. Nom. Max. Units
1. Resonant Frequency -50 0 +50 PPM
Error with C_ = 50 pF
2. Change in Resonant Fre- -40 +40 PPM
quency Temperature with
Cy = 50 pF
3. Paraliel Resonant Frequency 20 MHz
with Ci = 50 pF
4, Motional Crystal Capaci- 0.022 pF
tance, C,

Some crystal manufacturers have generated Crystals to this
specification. One such manufacturer is Reeves-Hoffman.
Their ordering part number for this crystal is RH #04-20423.
312.

When driving the oscillator from an external clock source, X2
must be left fioating (unconnected). An external clock having
the following characteristics must be used to ensure less than
+0.5 ns jitter at Transmitt (see the Xy Driven from External
Source waveform diagram):

Ciock Frequency: 20 MHz $0.01%
Rise/Fall Time (tr/tF): <2 ns from 0.8 V to 20 V
X1 HIGH/LOW Time (tugH/tLow): > 20 ns

X4 Faling Edge to Falling Edge Jitter: < 0.2 ns at
1.5 V input

Receiver Path

The principle functions of the Receiver are to signal the
LANCE that there is information on the receive pair, and
separate the incoming Manchester-encoded data stream into
clock and NRZ data. )

The Receiver saction (see Figures 3 and 4) consists of two
paraliet paths. The receive data path is a zero threshold, wide
bandwidth line receiver. The carrier path is an offset threshold




bandpass detecting line receiver. Both receivers share com:
mon bias networks to aliow operation over an input common
mode range of 0 to 5.5 voits.

]
o
i
[0\

== DATA I |

[pp— OSCODER
j —-l nECeve : —1

- = -

DF000173
AF003050

Figure 3. Receiver Figure 4. Receiver Section Detail

Input Signal Conditioning may remain HIGH or change to LOW state whenever RCLK is

The Camrier Receiver detects the presence of an incoming
dsta pecket by disceming and rejecting noise from expected
Manchester data. It also controis the stop and start of the
phase-iock loop during clock acquisition. In the Am79928B,
clock acquisition requires a valid Manchester bit pattern of
1010 to lock on the incoming message (see Receive Tim-
ing — Start of Reception Clock Acquisition waveform diagrarn).

Transient noise pulses less than 20 ns wide are rejected by
the Camier Receiver as noise and DC inputs more positive
than minus 175 mV are also suppressed. Carrier is detected
for input signal wider than 45 ns with amplitude more negative
than minus 275 mV. When input ampiitude and pulse width
conditions are met at Receive:, RENA is asserted and a clock
acquisition cycle is initiated.

Clock Acquisition

When there i8 no activity at Receivet (receiver is idie), the
receive oscillator is phase locked to TCLK. The first negative
clock transition {first valid Manchester "'0") after RENA is
asserted interrupts the receive oscillator and presents the
INTRCLK (internal clock) to the HIGH state. The osciliator is
then restarted at the second Manchester "0’ (bit time 4) and
is phase locked to it. As a result, the SIA acquires the clock
from the incoming Manchester bit stream in four bit times with
"1010" Manchester bit pattern. The 10-MHz INTRCLK and
at 4 times the data rate (400 MHz). The three clocks
generated intemnally are utiized in the following manner:
INTRCLK: After clock acquisition, INTRCLK strobes the
incoming data at 1/4 bit ime. Receive data path sets the
input to the data decode register (Figure 4).

INTPLLCLK: At clock acquisition, INTPLLCLK is phase
locked to the incoming Manchester clock transition at bit
cell center (BCC). The transition at BCC is compared to
INTPLLCLK and phase correction is applied to maintain
INTRCLK at 1/4 bit time in the Manchester cefl.
INTCARR: From start 10 end of a message, INTCARR is
active and establishes RENA Turn-off synchronously with
RCLK rising edge. Internal carrier goes active when there is
& negative transition that is more negative than -275 mv
and hes & puise width greater or equal to 45 ns. internal
carrier goes inactive within 165 ns of the last positive
transition at Receive:.
When TEST is strapped HIGH, RCLK and RX are enabled 1/4
bit time after clock acquisition in bit celt 5. RX is at HIGH state
when the receiver is idie and TEST is strapped HIGH (no
HLCK).Rx,howm.ismdeﬁnedwhondod(ism.imdw

enabled. At 1/4 bit time of clock transition in bit cell 5, RCLK
makes its first external transition. It also strobes the incoming
fitth bit Manchester ”1."" RX may make a transition after the
RCLK rising edge in bit cell 5, but its state is still undefined.
The Manchester "'1" at bit 5 is clocked to RX output at 1/4 bit
time in bit cell 8. ’

PLL Tracking

After clock acquisition, the INTPLLCLK is compared to the
incoming transitions at BCC and the resulting phase ertor is
applied to a correction circuit. This circuit ensures that
INTPLLCLK remains locked on the received signal. Individual
bit cell phase corrections of the Vo are limited to 10% of the
phasae difference between BCC and INTPLLCLK. Hence, input
data jitter is reduced in RCLK by 10 to 1.

Carrier Tracking and End of Message

The carrior receiver monitors Receivet input after RENA is
asserted for an end of message. INTCARR deasserts 145 ns
to 165 ns after the incoming message transitions positive. This
initiates the end of reception cycle. INTCARR is strobed at
3/4 bit time by the falling edge of INTRCLK. The time delay
from the last rising edge of the message to INTCARR deassert
allows the last bit 10 be strobed by RCLK and transferred by
the LANCE without an extra bit at the end of message. When
RENA. deasserts (see Receive Timing-End of Reception
(Last Bit=0) and Receive Timing - End of Reception (Last
Bit = 1) waveform diagrams) and a RENA hoid oft timer
inhibits RENA assertion for at least 120 ns.

Deta Decoding

The data receiver is a comparator with clocked output to
minimize noise sensitivity to the Receivet inputs. input error
(VIRD) is less than 35 mV to minimize sensitivity to input rise
and fali tme. RCLK strobes the data receiver output at 1/4 bit
time 1o determine the value of the Manchester bit and clocks
the data out at RX on the following RCLK. The data receiver
aiso generates the signal used for phase detector comperison
to the internal Am7992B Vco.

Ditferential 1/0 Terminstions

The differential input for the Manchester dats (Receivet) is
externally terminated by two 40.2-ochm £ 1% resistors and one
input impedance, Zjor. and the common-mode input, ZicMm.
are specified so that the Ethemet specification for cable
termination impedance is met using standard 1% resistor
terminators. The Collisiont differential inputs are terminated in
exactly the same way as the receive inputs (see Figure 5).
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Figure 5. External Component Diagram

Collision Detection

A transceiver detects coliisions on the network and generates
a 10-MHz signal at the Collisiont inputs. This collision signal
passes through an input stage which detects signal levels and
puise duration. When the signal is detected by the Am79928B it
sets the CLSN kne HIGH. This condition continues for
approximately 160 ns after the last LOW-to-HIGH transition on
W‘ : 'i.

Jitter Tolerance Definition and Test

The Receive Timing - Start of Reception Clock Acquisition
waveform diagram shows the internal timing relationships
implemented for decoding Manchester data in the Am79928.
The Am7992B utilizes a clock capture circuit to align its
internal data strobe with an incoming bit stream. The clock
acquisition circuitry requires four valid bits with the values
1010. Clock is phase locked to the negative transition at bit
cell center of the second ""0" in the pattemn.

Since data is strobed at 1/4 bit time, Manchester transitions
which shift from their nominal ptacement through 1/4 bit time
will result in improperly decoded data. For both JEEE-802.3
and Ethernet, this results in the loss of a message. With this as
the criteria for an eror, a definition of "Jitter Handling'' is:

That peak deviation from nominal input transition approach-
ing or crossing 1/4 bit cell position for which the Am7992B
will property decode data.

Four cases of signal are needed to adequately test the ability
of the Am7992B to properly decode data from the Manchester
bit stream. For each of the four cases two time points within a
received message are tested:

1. Jitter tolerance at clock acquisition, the measure of ciock
capture.

2. Jittor tolerance within a message after the analogue PLL
has reduced clock acquisition emor to & minimum.

The four cases to test are shown the Inpul Jitter Timing

. Waveform diagram. They are: .

1. BCC jitter for a O1 bit pattern

2. BCC jitter for a 10 bit pattem

3. BCB jitter for an 11 bit pattem

4. BCB jtter for an X0 bit pattern

The test signals utikzed to jitter the input data are artifical in
that they may not be reslizable on networks (examples are
cases 2, 3 and 4 at clock acquisition). However, each pattern
relates to setup and hoid time measurements for the data
decode register (Figure 4). Receive+ and Receive— are driven
with the inputs shown to produce the zero crossing distortion
at the differential inputs for the applicable test. Case 4 and 8
require only a single zero to implement when tested at the end
of message. i

Levels used to test jitter are within the common-mode and
differential-mode range of the receive inputs and also are
available from automatic test equipment. It is assumed that
the incoming message is asynchronous with the local TCLK
frequency for the Am7992B. This ensures that proper clock
acquisition has been established with random phase and
frequency erTor in INcoming message. An additional condition
placed on the jitter tolerance test is that it must meet all test
requirements within 10 ms after power is applied. This forces
the Am79928 crystal oscillator to start and lock the anajogue
PLL to within acceptable kmits for receiving from a cold stast.

Case 1 of the test comesponds to the expected Manchester
data after clock acquisition and average vaiues for clock
leading jtter tolerance are 21.5 ns. For cases 5 through 8,
average values are 24.4 ns. Cases 5 through 8 are jittered at
bit times 55 or 56 as applicable. The Am79928, then, has less
than 0.6 ns static phase error for the noise-iree case.




APPLICATIONS
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Figure 6. Typical Ethernet Node




ABSOLUTE MAXI}JUH RATINGS
memm...: ........................ -85 to +150°C

DC Voitage Apphed to Outputs ..
DC Input Voltage (Logic Inputs)
DC Input Voitage (Receivet/Collisiont)..
Transmitt Output Cumrent .................

OPERATING RANGES

ality of the device is guaranteed.

DC CHARACTERISTICS over operating range uniess otherwise specified

Parameters Description Test Conditions Min. | Typ.” | Max. | Units
Vo Output HIGH Voltage RX, RENA, CLSN, TCLK, RCLK o ==-1.0 mA 24 | 34 v
Vo g&vﬂ LOW Voltage oy = 16 mA 0368 | 05 v

K, TSEL, TCLK, RENA, RX, CLSN o, = 1 mA (Note 1) 025 | 04

1 Ditterential 550 | 670 | 770
Voo ranamte 1 troanai] AL=78 8 T5s0 | 670 | -7r0] ™V
VOO OFF Transmit Differential Output idle Voltage AL-78 0 (Note 2) -20 | 05 20 mv
00 OFF Tranemit Diffeggniial Outpast idis Current TSEL= HIGH | (Note 1) -05 | t01 | 0§ mA
VoMt Ti it Output C Mode Volage AL=T6 2 [] 25 5 v
Vool nmz)m-v'%ﬂ' (Note 2) 5 i
™ Input HIGH Voitage TX, TENA 20 v
™ Input HIGH Curment TX, TENA, TEST Voo =Max, Viy=27 V +50 A
ViL Input LOW Voltage TX, TENA 08 v
N Input LOW Current TX, TENA, TEST Voo = Max, VN =04 V -270 | -400 | pA
ViRp Ditterential input Threshold (Rec Data) -35 [ +35 | mv
Viavo (m“f/c?&"z’)‘" vonsge Range s v
Vioc Differontial Input Threshoid -175 | -225 | -275 | mV
Icc Power Supply Current tosc =50 ns 125 180 mA
Vig Input Breakdown Voitage (TX, TENA, TEST) h=1mA 55 v
Vic input Clamp Voltage = -18 mA -12 Y
voor e Lk BE
'sc gm.cgi“mci:?vhsn RENA Vee = Max. (Note 6) =40 | -80 | -150 | mA
Ripr Ditferentiai input Resistance Vce = 0 to Max. (Note 1) 6 84 (394
Ricm Common Mode Input Resistance Voo = 0 to Max. (Note 1) 15 | 21 e
Vicwm Recerve and Collision input Bias Voitage in=0 15 | 35 | 42 v
wo Recerve and Colison Input LOW Current ViN=-1V -1.06 | ~-164 mA
WO Receive and Collision Input HIGH Current ViN=6 V +06 | +1.10| mA
iz Receive and Cofision input HIGH Current Voc =0, V=46 V 128 | 186 | mA
™ Crystal Oscillator (Xq) Input HIGH Current Vi = 3.5 V (Notes 3 & 5) +12 | mA
W Crystal Oscillator (X,) input LOW Current Vi =0 V (Notes 3 & 5) -12 | mA
Vin Crystal Oscillator (X4) Input HIGH Voltage (Notes 3, 4 & 5) 20 v
ViL Crystai Oscitiator {X1) Input LOW Voiatge (Notes 3, 4 & 5) 0.8 v
Notes: See notes g Switching Ch istics table. :

*Typical values ksted e for Vcc =50 V
Ta=+25°C




SWITCHING CHARACTERISTICS over operating range uniess otherwise specified*
No. | Parameters | Descripiton | Test Conditions | Min. | Typ. | Max. | Units
RECEIVER SPECIFICATION
1 theT RCLK Cycle Tims e | 100 | 118 | ne
2 tacH RCLK HIGH Time (Nows 7,8 & 9) 38 | 50
3 | tacL RCLK LOW Tme 38 | 50 ne
4 | tacn RCLK Rise Tume 25 | 8 e
5 | wor RCLK Fal Time 25 | 8 ne
¢ | tom AX Rise Time {Note 7) 25 | 8 | m
7 tROF RX Fall Time 25 8 ns
e | taow RX Hoid Time (RCLK 1 1o RX Change) (Notes 2 & 7) 5 ) ne
9 tROS RX Prop Delsy (RCLK : to RX Stable) (Nots 7) 8 25 ne
R :EW Delay (Vioc Max on Receive: 0 | 80 | re
1 toeo :E:gnl;uunm Deiay (Vipc Min. on Receive: 265 | 200 e
12 toPL RENA LOW Time 120 | 200 ns
13 \arwn RM::T”! Input Puise Witth to Reject (Input < VipC 2 2 s
14 Pwo ::-;v.: Input Puise Width 1o Tum-On (Input > VipC < | 3 -
15 1% 4 Decoder Acquisition Time 390 450 ns
16 tREDH AENA Hoid Time (RCLH 1 1o RENA;) 4 | 57 | 80 ns
17 tRPWN Receive input Pulse Width 1o Not Tum-Off INTCARR (Note 1) 155 | 165 | ns
COLLISION SPECIFICATION
18 CPWR Cokimor mput Puise Width to Roegect {Input < Vipc Min.) 18 | 10 ns
1 w0 Excmc'.m 1\,-.32 :::: Width to Turn-On Colksion® % | 1 s
20 CPWE Cotiision Input to Tun-Off CSLN (input < Vipg Max.) 80 | 117 s
21 [ Collision Input 10 Noi Turm-Otf CLSN (inpat > Vipe Wan) (Notes 1 & 8) 117 | 160 | ns
2 . ngtsL:;b—On Delay (Vipc Max. on Collisiont 33 50 ns
2 cro gLSCTSLxSS-OP Deley (Vo Min or Coflisiont 133 160 ns
TRANSMITTER SPECIFICATION
24 trow TCLX LOW Time tosc = 50 ns (Nots 2) 45 | 50 | 55 ns
2 tTCH TCLK HIGH Time 45 50 55 ns
2 rcR TCLK Rise Time 25 8 ns
27 | tor TCLX Fail Twme . losc =50 re 25 | 8 [
28 s, tTES TX and TENA Setuo Time 10 1CLK (Note 2) 5 11 ns
P oM. tTEH TX and TENS Hokd Time to TCLK 5 | -1 ns
30 TOCE Trensmitt Output (Ba Coll Center i Ecge) 48.5 50 505 ns
31 o0 TC X FAGH = Transad: Ouotout 80 | 100 | ns
2 oR Transmitx Juput Rme Time 2 ns
B | tor Transmit < Output Fall Time 20-80% 2 ™
3 [ o %1 10 LK Fropuaton Dew i WIGH ] 82 | 16 | ne
T Ry 15 15 K opeasian e tm W : Notes 3 & 5) %6 | 18 | m
R - Cinck Acoutior Mer Toirarce ' 16 215 ns
27 tEdos fter Towerance Abec 5C BH T M | 19 | 244 s
“MIr. =45 V, Max + 53 ¥, g =5 my
Notes: 1. COTeed 10 Other t9ulfd D8 MOt — vt testen d-cty.
2. Tested, but 10 vaiues in excess of s Tast accurecv not suftcient 10 slow screemng guardbande.
3. TCL¥ chenges suite on X, nemg acge. but inihal state 2f TCLX 15 not defined. When TENA is HIGH, TX data i3 Manchester
sncoded on the iglling ecign of Xy sfier the aswg edge of TCLk
4. X; Vpy and Xq V) are not stabically tested. Limits are correlated 10 tests made when operating st 20 MiHZ under crystal control.
5. When X is driven by an external clock, X should be left ficating and the X; input must have the following characteristics:
Clock Frequency: 20.0 MHz *0.C1%
Rise/Fall Time (1n/tF): Less thean 2 ns from 08 V 10 20 V
Xy HIGH/LOW Time (4ucH/t ow): Grester then 20 ns
X1 Feling Edge 1o Faling Edge Jitier: Less than $0.2 ns at 1.5 V input
6. Not more then one outpy’ should be shorted at & Sime. Duration of the short crout test should not exceed one second.
7. A 50-pF ¥ g or RCLK and RAX.
8. Tested under conditions not idertical 1o data sheet
$. Test cannct be implementad %0 data shest requirements.




SWITCHING WAVEFORMS
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B) Swurt of Next Packet
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SWITCHING WAVEFORMS (Cont.)
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Notes: A) INTCARR deasserts 1.55 bit times after last Receive: Rising Edge

Receive Timing - End of Reception (Last Bit= 1)
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TSEL connected as shown in Figure 28. For Figure 2A, Tranemit+ is HIGH when TENA is LOW
C) When idie Transmitt Zero Differential is 1/2 (Vi + V)

Transmit Timing - Start of Packet




SWITCHING WAVEFORMS (Cont.)
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Transmitter Timing - End of Transmission®
*TSEL Components (see Figure 2B)
See Typical Performance Curve for Response at End of Transmission with Inductive Loads
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SWITCHING WAVEFORMS (Cont.)

RECEIVE:
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SWITCHING WAVEFORMS (Cont.)
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WF010730

* Ses Specification for External TTL Level in Functional Description section.
Notes: A) Encode Manchester clock transition (BCC) at Point ‘A’ and bit cell edge (BCB) at point 'B.

X1 Driven trom External Source




SWITCHING WAVEFORMS (Cont.)
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TYPICAL PERFORMANCE CURVE
End of Transmission - Differential Output Voitage*

—R =780
|
|
\\ '__Rs".ﬂ®
L = 98 uM
|
n-nn®

L=TSuH
| f

"]

=
/’/

g h®
)‘:;:fu

_— e o

DIFFERENTIAL OUTPUT VOLTAGE (Vo)
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Notes:

1. 802.3 Test Load:

e
/

2. 802.3 10 Base 5 Network Connection:

75 uM NOM.

e

AL 3 {n.l i

1 2.0 30 40 5.0 6.0
TME
us)
OP001810
*Equivalent Load:
n
00 M
? ) j
é A TEST 4; L TEST
AmTIRS
73 .M NOM.
AmTeg28
96 uH

3. 802.3 10 Base 2 Network Connection:

DFO05030
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SWITCHING TEST CIRCUITS
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C. Receive: and Coflisiont Input

KEY TO SWITCHING WAVEFORMS
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PHYSICAL DIMENSIONS
CD3024

1.235

12 | sesuax

PID # 08850A
PD3024
{ 1255 |
1265 [
Inimininlaialieliafeliclialesl
24 u] i
D 258
265
1 12] 7y
| U GED U S S S G g B ) @ g e
Fe=— 005 MIN
SEATING
.140 PLANE
s

18







DOMESTIC SALES OFFICES

ADVANCED MICRO DEVICES

INTERNATIONAL SALES OFFICES

ALABAMA ... . ... ... .. (205 882:9122 BELGIUM,

ARIZONA, Bruxelles o TEL (02) 771 99 93
TOMPO . e (602) 242-4400 762-3716
TUCSON .. .o e {602) 792-1200 . ....51028

CALIFORNIA, CANADA, Ontario,

El Segundo......... ... (213) 640.3210 Kanata .. ... . .. ... TEL......... {613) 592-0060

Newport Beach ... . (714) 752-6262 Willowdale ... . . ... TEL: ... (416) 224.5193

San Diego ... . ... (619) 560-7030 FAX...... .. (416) 224-0056

......... (408) 720-8811 FRANCE, :

Woodland Hills . (818) 9924155 Pans ... . ... ... ... TELi..coo.. (01) 687.36.66
COLORADC ... ... oo {303) 691-5100 FAX: 8862185
CONNECTICUT, TN 20253

........................................ (203)

FLORIDA,

Altamonte Springs ...............ccoee el (305)

Clearwater . ... . ... . . T 813 KONTRON KONTRON

FL Lauderdale . (305) ELEKTRONIK

e = HALBLEITE
GEORGIA....... ... (404) 8057 EGBUPPE R
INDIANA - ) 1 | Tol (089131900 377 renny oreslauer Strae 16

-------- e - (C -377 - Telex 5212467 - Telefax (089) 3 1901-499

KANSAS ... (913) 85 Nirnberg 20, Rennweg 60/62. Telefon ©91) 5333

MARYLAND . ... (301 8057 Eching, Breslaver Strale 16, Telefon (089) 31901 oy T 020 3!

MASSACHUSETTS .. 617) 7 Stuttgart 30. MaybachstraBe 39a. Telefon (07 11) 8917.140 ﬁéfﬁi‘é@?

MINNESOTA ........... . (612) § franklun 70, Kennecy-Allee 34.  Telefon (069) 6317144, Tolex 414881

NEW JERSEY ... (207) 3 Hassetdort 1, Ronsdorfer St 145 Telefon (0211) 7361150, Telex 8582675

NEW YORK Hannaver 81, Hermann-Guthe-Str. 3, Tetefon (05 11) 839051-57. Telex 9237

. 2 Hamburg 70. Konigsreihe 4. Telefon (040) 68295- K x 923729
(315) 122, Telex 211998
914)
(516)
(704) 525-1875 FAA e e e e .
 eereaee J24064 AMOTKOJ
LATIN AMERICA.
(503) 245-0080 Ft. Lauderdale, ............ v TEL: ... ... (305) 484.8600
] FAX: ... (305) 485-9736

COMBUS ... .. oo (614) 8916455 SWEDEN, Stockholm ... ... TEL.. .. (08) 733 03 50
PENNSYLVANIA. FAX: oo, 7332285

AllONtown . . e, (215) 398-8006 WX 11602

Willow Grove . ... {215) 8573101 UNITED KINGDOM,

TEXAS, Manchester area . .. ... .. TEL: . (0525) 828008
Austin .. . (512) 346-7830 FAX..... ... B27693
Dallas . ... (214) 934-9099 X . .. .628524
Houston . . (713) 785-9001 London ares...... .. TEL. . . . {04B62) 22121

WASHINGTON (206) 455-3600, FAX:....... 22179

WISCONSIN (414) 762-7748 TLX , . 859103

NORTH AMERICAN REPRESENTATIVES

CALIFORNIA NEW JERSEY

12 INC .. ....OEM (408) 988-3400 TA! CORPORATION (609) 933-2600
DISTI (408) 498-6868  NEW MEXICO

CONNECTICUT THORSON DESERT STATES (505) 293-8555
SCIENTIFIC COMPONENTS .. ... (203) 2722963  NEW YORK

IDAHO NYCOM, INC (315) 437-8343
INTERMOUNTAIN TECH MKGT ... (208) 3225022  OHIO

INDIANA Dayton
SAl MARKETING CORP . ... ... . (317) 241-9276 DOLFUSS ROOT & CO (513) 433-6776

IOWA Strongsviile
LORENZ SALES .. (319) 377.4666 DOLFUSS ROOT & CO (216) 238-0300

MICHIGAN PENNSYLVANIA
SAI MARKETING CORP .. ..................... (313) 227-1786 DOLFUSS ROOT & GO (412) 221-4420

NEBRASKA UTAH

LORENZ SALES . ... .............. ... (402) 475-4660

R2 MARKETING...

(801) 595-0631

Advanced Micro Devices reserves the nght to make changes In its product without NOBCe 1 Order 10 WNErOve desgn of per
hsted i Fes doCument are guarenteed by specrfic tests, correlated testing. guard bancing. demgn and other Drectices COMMON 10 the ndustry For specihc testng detads. comMact your

local AMD sales repr The y no

for the use of any crcuns descnbed heren

The per

ADVANCED MICRO DEVICES 901 Thompson Pi, P.O. Box 3453, Sunnyvale, CA 94088, USA
TEL. (408) 732-2400 ® TWX: 910-339-9280 @ TELEX: 346306 @ TOLL FREE: (800) 536-8450

© 1985 Advanced Micro Dewices, Inc
Prnnted in US A SOG-B-12M-10/85-0




e e P e am @ A —

ALABAMA
ARIZONA,

Tempe .. ... .....

Tucson
CALIFORNIA,

Southbu
FLORIDA,

Diego ... ..
Sunnyvale ... .
Woogland Hills . ..

COLORADO .......

Atamonte Springs ... ........... ... R
Clearwater ... ... ... ... ... .. ...

Ft Lauderdale
Melbourne . . .

GEORGIA ....... ... ..

ILLINOIS
INDIANA .

KANSAS . ... .. ...

MARYLAND . .. ... .. ...
INTERNATIONAL SALES OFFICES

BELGIUM,
Bruxelies .

CANADA, Ontario,
Kanata
Willowdale

FRANCE,

Paris .. ...

GERMANY,
Hannover area

Minchen

Stuttgart

CALIFORNIA
PINC .

ZONNECTICUT

. TEL:

FAX: .
TLX: .

. TEL:
. TEL:
FAX

. TEL:
FAX:
TLX:

TEL
FAX:
TLX
TEL.

FAX: .

TLX:
TEL:

FAX
TLX

ADVANCED MICRO DEVICES

(301) 796-9310

{02} 771 99 93
.. 7623716
61028

(613) 592-0090
(416) 224-5193
(416) 224-0056

{01) 687.36.66
6862185
20253

(05143) 50 55
... 5553

. 925287
{089) 41 14-0
. 406490
523883

(0711) 62 33 77
. 625187
721882

DOMESTIC SALES OFFICES

(205) 882-9122 MASSACHUSETTS
MINNESOTA ...

(602) 242-4400 NEW JERSEY

(602) 792-1200 NEW YORK,

Liverpool ....... ...

(213) 640-3210 Poughkeepsie . .......

(714} 752-6262 Woodbury ... ..

(619) 560-7030 NORTH CAROLINA,

(408) 720-8811 Charlotte ...

(818) 992-4155 Raleigh ...

(303) 691-5100 OREGON ...... . ...
OHIO,

(203) 264-7800 Columbus . ...
PENNSYLVANIA,

(305) 339-5022 Allentown . ...

(813) 530-9971 Willow Grove .

. {305) 484-8600 TEXAS,

(305) 254-2915 Austin ...

(404) 449-7920 Dallas ..

(312) 773-4422 Houston .. .. . A

. (317) 244-7207 WASHINGTON ..
(913) 451-3115 WISCONSIN .

HONG KONG,
Kowloon. ...

ITALY, Milano

JAPAN, Tokyo

LATIN AMERICA,
Ft. Lauderdaie

SWEDEN, Stockhoim

UNITED KINGDOM,
Manchester area

London area ..

NORTH AMERICAN REPRESENTATIVES

. OEM (408) 988-3400
DISTI (408) 498-6868

SCIENTIFIC COMPONENTS

iDAHO

INVERMOUNTAIN TECH MKGT

INDIANA

SAt MARKETING CORP
DWA

W,
LORENZ SALES
*HCHIGAN

(203) 272-2963
(208) 322-5022
(317) 241.9276

. (319} 377-4666

S/! MARKETING CORP

NEBRASKA
LORENZ SALES

(313) 227-1786

. (402) 475-4660

NEW JERSEY
TAl CORPORATION
NEW MEXICO

TEL.

TLX
TEL

FAX:
TLX:

TEL

. (617) 273-3970

... (612) 938-0001

.. (201) 299-0002
. (315) 457-5400
(914) 471-8180
(516) 364-8020
(704) 525-1875
. (919) 847-8471
(503) 245-0080
(614) 891-6455

.. {215} 398-8006
. (215) 657-3101

(512) 346-7830

. (214) 934-9099

(713) 785-9001

... (206) 455-3600

TLX .
TEL:
FAX.

FAX: . ..

TEL

FAX:
TLX

TEL:
FAX:

TLX
TEL:
FAX.
TLX

THORSON DESERT STATES

NEW YORK
NYCOM, INC .. ..
OHIO

Dagton
OLFUSS ROOT & CO
Strongsville
DOLFUSS ROOT & CO
PENNSYLVANIA
DOLFUSS ROOT 8 CO

UTAH
R? MARKETING

. (414) 782-7748

3-695377
1234276
50426
. {02) 3390541
.. 3498000
... 315286

(03) 345-8241

3425196

124064 AMDTKOJ

(305) 484-8600
(305} 485-9736
. (0B) 733 03 50
7332285

11602

{0925) 828008
827693

. .... 628524
(04862) 22121
... 22179
859103

(609) 933-2600
(505) 293-8555
(315) 437-8343

(513) 433-6776
(216) 238-0300
(412) 221-3420
(801) 595-0631

Advanced Micro Devices reserves the night 10 make changes in its product without notice in order to improve des:gn or performance
characteristics. The performance characterstics listed in this document are guaranteed by specific tests, guard banding, design and
other practices common o the industry For specific testing details, contact your local AMD sales representative The company
assumes no responsibility for the use 4! any circuits described herein.

ﬂ ADVANCED MICRO DEVICES 901 Thompson Pl.. PO Box 3453, Sunnyvale, CA 94088 USA
‘ TEL (408) 732-2400 ® TWX 910-339-9280 @ TELEX 34-6306 @ TOLL FREE (B00) 5388450

& 1985 Aavanced Micro Devices, inc
Prnted in U.S.A SOG-B-5M-12/85-0







Am28F010

131,072 x 8-Bit CMOS Flash Memory

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B High performance
—90 ns maximum access time
B | ow power consumption
- 30 mA maximum active current
- 100 pA maximum standby current
R Compatible with JEDEC-standard byte-
wide 32-Pin E2PROM pinouts
-~ 32-pin DIP
- 32-pin PLCC
B 10,000 erase/program cycles
®  Program and erase voltage 12.0 V +5%

B Latch-up protected to 100 mA
from-1VtoVec+l V

B Flasherase™ Electrical Bulk Chip-Erase

— One second typical chip-erase
®  Flashrite™ programming
— 10 us typical byte-program
- Less than 2 seconds typical chip program

B Command register architecture for
microprocessor/microcontroller compatible
write interface

N On-chip address and data latches

B Advanced CMOS flash memory technology
— Low cost single transistor memory cell

GENERAL DESCRIPTION

The Am28F010 is a 1 Megabit “Flash” electrically eras-
able, electrically programmable read only memory or-
ganized as 128K bytes ot 8 bits each. The Am28F010is
packaged in 32-pin PDIP and PLCC versions which al-
low for upgrades to the 2 Megabit density. The device is
also offered in ceramic DIP and LCC packages. it is de-
signed to be reprogrammed and erased in-system or in
standard EPROM programmers.

The standard Am28F010 offers access times as fast as
90 ns, allowing operation of high-speed microproces-
sors without wait states. To eliminate bus contention,
the Am28F010 has separate chip enable (CE} and out-
put enable {OE) controls.

AMD's Flash memories augment EPROM functionality
with in-circuit electrical erasure and programming. The
Am28F010 uses a command regisier {o manage this
functionality, while maintaining a standard 32-pin
pinout. The command register allows for 100% TTL
level control inputs and fixed power supply levels during
erase and programming, while maintaining maximum
EPROM compatibility.

AMD'’s Flash technology reliably stores memory con-
tents even after 10,000 erase and program cycles. The
AMD cell is designed to optimize the erase and pro-
gramming mechanisms. In addition, the combination of
advanced tunnel oxide processing and low internal elec-
tric fields for erase and programming operations pro-
duces reliable cycling. The AmM28F010° uses a
12.0V+5% Vep supply to perform the Flasherase and
Flashrite algorithms.

The highest degree of latch-up protection is achieved
with AMD's proprietary non-epi process. Latch-up pro-
tection is provided for stresses up to 100 milliamps on
address and data pins from -1 V to Vcc+1 V.

The Am28F010 is byte programmable using 10 ps pro-
gramming pulses in accordance with AMD’s Flashrite
programming algorithm. The typical room temperature
programming time of the Am28F010 is less than two
seconds. The entire chip is bulk erased using 10ms

-erase pulses according to AMD's Flasherase algorithm.

Typical erasure at room temperature is accomplished in
less than one second. The windowed package and the
15-20 minutes required for EPROM erasure using ultra-
violet light are eliminated.

Commands are written to the command register using
standard microprocessor write timings. Register con-
tents serve as inputs to an internal state-machine which
controls the erase and programming circuitry. During
write cycles, the command registerinternally latches ad-
dress and data needed for the programming and erase
operations. For system design simplification, the
AmM28F010 is designed to support either WE or CE con-
trolled writes. During a system write cycle. addresses
are latched on the falling edge of WE or CE whichever
occurs last. Data is latched on the rising edge of WE or
CE whichever occurs first. To-simplify the following dis-
cussion, the WE pin is used as the write cycle control pin
throughout the rest of this text. All setup and hold times
are with respect to the WE signal.

AMD's Flash technology combines years of EPROM
and E2PROM experience to produce the highest levels
of quality, reliability, and cost effectiveness. The
Am28F010 electrically erases all bits simultaneously
using Fowler-Nordheim tunneling. The bytes are pro-
grammed one byte at atime usingthe EPROM program-
ming mechanism of hot electron injection.

FL ™ ang Fl ™ are of A d Micro Dewvices, inc.

Publicatons 11559 Rev. B Amencment0
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PRODUCT SELECTOR GUIDE
Family Part No. Am28FQ10
Ordering part No: .
*10% Vcc Tolerance -80 -120 -150 -200
+5% Vcc Tolerance -85 — — —
Max Access Time (ns) 90 120 150 200
CE (B) Access (ns) 90 120 150 200
OE (G) Access (ns) 40 50 65 75
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CONNECTION DIAGRAMS
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PIN DESCRIPTION

Symbol Functional Description

Ao—Ass Address Inputs for memory locations. Internal latches hold addresses during write cycles.

DQo-DQy Data Inputs during memory write cycles. Internal latches hold data during write cycles. Data
Outputs during memory read cycles.

CE(® The Chip Enable active low input activates the chip'scontrol logic and input butfers. Chip
Enable high will deselect the device and operates the chip in stard-by mode.

OE@G) The Output Enable active low input gates the outputs of the device through the data buffers
during memory read cycles.

WE (W) The Write Enabile active low input controls the write function of the command register to the mem-
ory array. The target address is latched on the falling edge of the Write Enable puise and the ap
propriate data is latched on the rising edge of the puise.

Vpp Power supply for erase and programming. Vpp must be at high voltage in order to write to the com-
mand register. The command register controls all functions required to alter the memory array
contents. Memory contents cannot be altered when Vpp < Ve +2V.

Vee Power supply for device operation. (5.0V + 5% or 10%)

Vss Ground :

NC No Connect-corresponding pin is not connected internally to the die.

4 Am28F010




ORDERING INFORMATION
Standard Products

AMBD standard products are available in several packages and operating ranges. The ordering number (Valid Combination)
is formed by a combination of: a. Device Number

b. Speed Option

c. Reprogram Cycles

d. Package Type

o. Temperature Range

{. Optional Processing

AM28F010 -95 C4 J C B8
s - -T- -T-
L {. OPTIONAL PROCESSING
' Blank = Standard processing
B = Bumn-in
e. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

| = Industrial (-40 to + 85°C)
E = Extended (-55 to + 125°C)

d. PACKAGE TYPE

D = 32-Pin Ceramic DIP (CD 032)

L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CL 032)

P = 32-Pin Plastic DIP (PD 032)

J = 32-Pin Rectangular Plastic Leaded
Chip Carrier (PL 032)

c. REPROGRAM CYCLES (10%)
C4 = 10,000 cycles minimum
C3 = 1,000 cycles minimum

b. SPEED OPTION

See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am28F010 .
1 Megabit (128K x 8-Bit} CMOS Flash Memory

Valid Combinations Valid Combinations
C4DC, C4DCB, G4Dl, Valid Combinations list configurations planned to
C4DIB, C4DE, C4DEB, be supported in volume for this device. Consult
C4LC, C4LCB, CaL, the local AMD sales office to confirm availability of
AM28F010-95 | cau, caLe, caes, specific valid combinations and to check on newly

leased inations.
AM28F010-90 | C4PC, C4PI, C4)C, released combinations

AM28F010-120 | C4Jl, C3DC, C3DGB,
AM28F010-150 | C3DL C3DIB, C30E,
AM28F010-200 | S3DEB. C3LC, G3LCB,
C3LI, C3LIB, C3LE,
C3LEB, C3PC, C3PI,
C3JC, C3JI

Am28F010



ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combina-
tion) is formed by a combination of: a. Device Number

b. Speed Option

c. Reprogram cycles

d. Device Class

e. Package Type

f. Lead Finish

|E
3
o
15
18
M
®
<

A

-[—-—-———- f. LEAD FINISH

A = Hot Solder Dip

e. PACKAGE TYPE
X = 32-Pin Ceramic DIP (CD 032)
U = 32-Pin Rectangular Ceramic
Leadless Chip Carrier (CL 032)

d. DEVICE CLASS
B =Class B

c. REPROGRAM CYCLES (10%)
C4 = 10,000 cycles minimum
C3 = 1,000 cycles minimum

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am28F010
1 Megabit (128K x 8-Bit) CMOS Fiash Memory

Valid Combinati Valid Combinations
anc Tombnations Valid Combinations list configurations planned to
AM28F010-90 be supported in volume for this device. Consuit
AM28F010-120 C4/BXA, C4/BUA the local AMD sales office to confirm availability of
C3/BXA, C3/BUA specific valid combinations and to check on newly
AM28F010-1 50 XA, e leased combimations,
AM28F010-200
Group A Tests
Group A tests consist of Subgroups

1.2.3,7,8,9, 10, 11,

6 Am28F010



BASIC PRINCIPLES

The Am28F01 0 uses 100% TTL-level controi inputs to
manage the command register. Erase and reprogram-
ming operations use a fixed 12.0V + 5% power supply.

Read Only Memory

Without high Vep voltage, the Am28F010 functions as a
read only memory and operates like a standard
EPROM. The control inputs still manage traditional
read, standby, output disable, and Auto select modes.

Command Register

The command register is enabled only when high volt-
age is applied to the Vep pin. The erase and reprogram-
ming operations are only accessed via the register. In
addition, two-cycle commands are required for erase
and reprogramming operations. The traditional read,
standby, output disable, and Auto select modes are
available via the register.

The Am28F010's command register is written using
standard microprocessor write timings. The register
controls an intemnal state machine that manages all de-
vice operations. For system design simplification, the
Am28F010 is designed to support either WE or CE
controlled writes. During a system write cycle, ad-
dresses are latched on the falling edge of WE or CE
whichever occurs last. Datais latched on the rising edge
of WE or CE whichever occur first. To simplify the follow-
ing discussion, the WE pinis used as the write cycle con-
trol pin throughout the rest of this text. All setup and hold
times are with respect to the WE signal.

Overview of Erase/Program Operations

Erase Sequence

A multiple step command sequence is required to erase
the Flash device (a two-cycle Erase command and re-
peated one cycle verify commands).

Note:

The Flash memory array must be completely pro-
grammed prior to erasure. Refer to the Flasherase
Algorithm.

1. Set-up Erase: Write the Set-up Erase command to
the command register.

2. Erase: Write the Erase command (same as Set-up
Erase command) to the command register again.

The second command initiates the erase operation.
The system software routines must now time-out the
erase pulse width (10 ms) prior to issuing the Erase-
verify command.

3. Erase-verify: Wirite the Erase-verify command to
the command register. This command temminates
the erase operation. After the erase operation, each
byte of the array must be verified. Address informa-
tion must be supplied with the Erase-verify com-
mand. This command verifies the margin and
outputs the addressed byte in order to compare the
array data with FFH data (Byte erased). After suc-
cessful data verification the Erase-verify command
is written again with new address information. Each
byte of the array is sequentially verified in this
manner.

If data of the addressed location is not verified, thr
Erase sequence is repeated until the entire array is suc-
cessfully verified or the sequence is repeated 1000
times.

Programming Sequence

A three step command sequence (a two-cycle Program
command and one cycle Verify command) is required to
program a byte of the Flash array. Refer to the Flashrite
Algorithm.

1. Set-up Program: Write the Set-up Program com-
mand to the command register.

2. Program: Write the Program command to the com-

" mand register with the appropriate Address and
Data. The system software routines must now time-
out the program pulse width (10 ps) prior to issuing
the Program-verify command.

3. Program-verity: Write the Program-verify com-
mand to the command register. This command ter-
minates the programming operation. In addition, thi.
command verifies the margin and outputs the byte
just programmed in order to compare the array data
with the original data programmed. After successiul
data verification, the programming sequence is initi-
ated again for the next byte address to be pro-
grammed.

If data is not verified, the Program sequence is repeated
until a successful comparison is verified or the se-
quence is repeated 25 times. °

Am28F010 7



FUNCTIONAL DESCRIPTION
Description Of User Modes

Table 1. Am28F010 User Bus Operations

Operation CE e WE Vee
P (E) @ | W) [(Notet)| A0 | A Vo
Read Vi Vi | Vi | Ver | As Ao Dout
Standby Vi X X. Veeg X X HIGH Z
Read-Only | Output Disable Vi Vi | Vm Vept: X X HIGH Z
Auto-select Manufacturer Vi Vo Vm Vep Vi Vio CODE
Code (Note 2) {Note 3)| (01H)
Auto-select Device Code Vi Vi ViH VppL Vi Vio CODE
{Note 2) : (Note 3){ (A7H)
Read Vi Vi VH Veex Ao Ag Dour
{Note 4)
Read/Write Standby (Note 5) Vi X X Veeu X X HIGHZ
Output Disable Vi ViH Vi Veey X X HIGH Z
Write Vi Vix Vi VeeH Ao Ag D
{Note 6)
Legend:

X = Don't care, where Don't Care is either Vi_or Vi levels, VppL = Vpp < Vce + 2V, See DC Characteristics for voltage lev-
els of VppH, OV < An <Vce + 2V, (normal TTL or CMOS input levels, where n = 0 or 9).

Notes:

1. VppL may be grounded, connected with a resistor to ground, or < Veg +2.0V. Vppy is the programming voltage specified
for the device. Reter to the DC characteristics. When Vpp = Vppi, memory contents can be read but not written or erased.

N o 0 A LN

Refer to Table 3 for valid Dy during a write operation.

With Vpe at high voltage, the standby current is cc + lpp (standby).

Read operation with Vpp = Vppy may access array data or the Auto select codes.

Manufacturer and device codes may also be accessed via a command register write sequence. Refer to Table 2.
115 g Vip < 13.0V

All inputs are Don't Care unless otherwise stated, where Don't Care is either Vi or Vi levels. In the Auto select mode all
addresses except Ag and Ag must be held at V.

Am28F010




READ ONLY MODE

Vpp < V<‘:c +2V
Command Register Inactive

Read

The Am28F010 functions as a read only memory whenr-
Vep < Vec + 2V. The Am28F010 has two control func-

tions. Both must be satistied in order to output data. CE

controls power to the device. This pin should be used for

specificdevice selection. OE controls the device outputs

and should be used to gate data to the output pins if a

device is selected.

Address access time tacc is equal to the delay from sta-
ble addresses to valid output data. The chip enable ac-
cess time fce is the delay from stable addresses and
stable CE to valid data at the output pins. The output en-
able access time is the delay from the falling edge of OE
to valid data at the output pins (assuming the addresses
have been stable at least tacc — tog).

Standby Mode

The Am28F010 has two standby modes. The CMOS
standby mode (CEinput held at Vee £ 0.5V), consumes
less than 100pA of current. TTL standby mode (CE is
held at V) reduces the current requirements to less
than 1mA. When in the standby mode the outputs are in
a high impedance state, independent of the OE input.

if the device is deselected during erasure, program-
ming, or programverase verification, the device will draw
active current until the operation is terminated.

Output Disable

Output from the device is disabled when OE is at a logic
high level. When disabled, output pins are in a high im-
pedance state.

Auto Select

Flash memories can be programmed in-systemorin a
standard PROM programmer. The device may be sol-
dered to the circuit board upon receipt of shipment and
programmed. in-system. Alternatively, the device may
initially be programmed in a PROM programmer prior to
soldering the device ta the board.

The Auto select mode allows the reading out of a binary
code from the device that will identify its manufacturer
and type. This mode is intended for the purpose of auto-
matically matching the device to be programmed with its
cormresponding programming algorithm. This mode is
functional over the entire temperature range of the de-
vice.

Programming In A Prom Programmer

To activate this mode, the programming egquipme.
must force Vip (11.5V to 13.0V) on address Ag. Two
identifier bytes may then be sequenced from the device
outputs by toggling address Ag from Vi to V. All other
address lines must be held at Vi, and Vep must be less
than or equal to Vce + 2.0V while using this Auto select
mode. Byte 0 (Ao = Vi) represents the manufacturer
code and byte 1 (Ag = Vin) the device identifier code. For
the Am28F010 these two bytes are given in the table be-
low. All identifiers for manufacturer and device codes
will exhibit odd parity with the MSB (DQy) defined as the
parity bit.

"(Refer to the AUTO SELECT paragraph in the ERASE,

PROGRAM, and READ MODE section for program-
ming the Flash memory device in-system).

Table 2. Am28F010 Auto Select Code

Code
Type Ao | (HEX)]| DQs | DQs | DQs | DQs { DQs | DQz | DQy | DQo
Manufacturer Code Vi 01 0 0 0 0 (0] 0 0 1
Device Code Vi A7 1 0 1 0 0 1 1 1

Am28F010 9



ERASE, PROGRAM, AND READ MODE

Vee=12.0V £ 5%
Commiand Register Active
Write Operations

High voltage must be applied to the Vpe pin in order to
activate the command register. Data written to the regis-
ter serves as input to the internal state machine. The
output of the state machine determines the operational
function of the device.

The command register does not occupy an addressable
memory location. The register is a latch that stores the
command, along with the address and data information
needed to execute the command. The register is written
by bringing WE and CE to Vi, while OE is at V. Ad-
dresses are latched onthefalling edge of WE, while data
is latched on the rising edge of the WE pulse. Standard
microprocessor write timings are used.

Register bits R7— Ro correspond to the data inputs DQy
— DQg (Refer to Table 3). Register bits R7— Rs store the
command data. All register bits Rs to Ro must be zero.
The only exceptions are: the reset command, when FFH
is written to the register and Auto select, when S0H or
80H is written to the register.

The device requires the OE pinto be Viu for write opera-
tions. This condition eliminates the possibility for bus
contention during programming operations. In order to
wme OE must be Vin, and CEand WE must be Vi If any

pinis not in the comrect state a write command will not be
executed.

Refer to AC Write Characteristics and the Erase/Pro-
gramming Waveforms for specific timing parameters.

Command Definitions

The contents of the cdmmand register default to 00H
(Read Mode) in the ab'sence of high voltage applied to

. the Vpp pin. The device operates as a read only mem-

ory. High voltage on the Vee pin enables the command
register. Device operations are selected by writing spe-
cific data codes into the command register. Table 4 de-
fines these register commands. '

Read Command

Memory contents can be accessed via the read com-
mand when Vpp is high. To read from the device, write
00H into the command register. Wait 6.s before reading
the first accessed address location. All subsequent
Read operations take tacc. Standard microprocessor
read cycles access data from the memory. The device
will remain in the read mode until the command register
contents are altered

The command register defaults to 00H (read mode)
upon Vpp power-up. The 00H (Read Mode) register de-
fault helps ensure that inadvertent alteration of the
memory contents does not occur during the Vpp power
transition. Refer to the AC Read Characteristics and
Waveforms for the specific timing parameters.

Table 3. Command Register

Data Input/Qutput DQ; | DQs{ DQs| DQ.| DOz | DQ2 | DQ: | DQo
Command Register R, Rs Rs | Re | Rs R, Ry | Ro
Data/Commands* X X | X X X X X X

* Notes:

1. See Table 4 Am28F010 Command Definitions
2. X = Appropriate Data or Register Commands

10 AmM28F010



Table 4. Am28F010 Command Definitions

First Bus Cycle Second Bus Cycle

Operation Address | Data Operation Address Data
Command (Note 1) (Note 2) | (Note 3) (Note 1) (Note 2) {Note 3)
Read Memory (Note 6) Write - X 00H Read RA RD
Read Auto select Write X 80H or 90HY Read 00H/01H 01H/A7H
Set-up Erase/Erase Write X 20H Write X 20H
(Note 4) :
Erase-Verify (Note 4) Write EA AOH Read X EVD
Set-up ProgranvProgram | Write X 40H Write PA PD
(Note 5)
Program-Verify (Note 5) Write X COH Read X PVD
Reset Wirite . X FFH Write X FFH

Notes:

1. Bus operations are defined in Table 1.
2. RA = Address of the memory location to be read.

EA = Address of the memory location to be read during erase-verify.

PA = Address of the memory location to be programmed.

Addresses are latched on the falling edge of the WE pulse.

3. RD = Data read from location RA during read operation.
EVD = Data read from location EA during erase-verify.

PD = Data to be programmed at location PA. Data latched on the rising edge of WE.
PVD = Data read from location PA during program-verify. PA is latched on the Program command.

4. Figure 1 illustrates the Flasherase Electrical Erase Algorithm.

5. Figure 2 illustrates the Flashrite Programming Algorithm.

6. Wait Bus after first Read command before accessing the data. When the second bus command is a Read command, all

subsequent Read operations take tacc.

Erase Sequence
Set-up Erase/Erase Commands

Set-up Erase

Set-up Erase is the first of a two-cycle erase command.
It is a command-only operation that stages the device
for bulk chip erase. The array contents are not aitered
with this command. 20H is written to the command reg-
ister in order to perform the Set-up Erase operation.

Erase

The second two-cycle erase command initiates the bulk
erase operation. You must write. the Erase command
(20H) again to the register. The erase operation begins
with the rising edge of the WE pulse. The erase opera-
tion must be terminated by writing a new command
(Erase-verify) to the register.

This two step sequence of the Set-up and Erase com-
mands helps to ensure that memory contents are not ac-
cidentally erased. Also, chip erasure can only occur
when high voltage is applied to the V;p pin and all control
pins are intheir proper state. in absence of this high volt-
age, memory contents cannot be altered. Refer to AC
Erase Characteristics and Wavetforms for specific tim-
ing parameters. ,

Note:

The Flash memory device must be fully programmed to
OO0H data prior to erasure. This equalizes the charge on
all memory cells ensuring reliable érasure.

Erase-verity Command

The erase operation erases all bytes of the array in pa.
allel. After the erase operation, all bytes must be se-
quentially verified. The Erase-verify operation is
initiated by writing AOH to the register. The byte address
to be verified must be supplied with the command. Ad-
dresses are latched on the falling edge of the WE pulse.
The rising edge of the WE pulse terminates the erase
operation.

Margin Verity

During the Erase-verify operation, the Am28F010 ap-
plies an internally generated margin voltage to the ad-
dressed byte. Reading FFH from the addressed byte
indicates that all bits in the byte are properly erased.

Verify Next Address

You must write the Erase-verify command with the ap-
propriate address to the register prior to verification of
each address. Each new address is latched on the fall-
ing edge of WE. The process continues for each byte in

Am28F010 1"



the memory array until a byte does not return FFH data
or all the bytes in the array are accessed and veritied.

If an addréss is not verified to FFH data, the entire chip is
erased again (refer to Set-up Erase/Erase). Erase verifi-
cation then resumes at the address that failed to verify.
Erase is complete when all bytes in the array have been
verified. The device is now ready o be programmed. At
this point, the verification operation is terminated by
writing a valid command (e.g. Program set-up) to the
command register. Figure 1 and Table 5, the Flasherase
electrical erase algorithm, illustrate how commands and
bus operations are combined to perform electrical era-

sure. Referto AC Erase Characteristics and Waveforms
for specific timing parameters.

Note: .

The erase-verify command must be written to the reg-
ister in order to terminate the erase operation. During
the erase operations, the local microprocessor must
be dedicated to run software timing routines (erase in
10ms) as specified in AMD's Flasherase algorithm.
Should a system interrupt occur during an erase opera-
tion, always write the Erase-verify command prior to
executing an interrupt sequence.

YES

NO

[ Program All Bytes to OOl-ﬂ

Address = 00H
PLSCNT =0

: ¥
+{ Write Erase Set-up Command ]

1 Writs Erase Command |

g

ime out 1

[Write Erase Verify Command }:

| Read Data from Device |

| increment

PLSCNT =
PLSCNT

1000

NO
Data = FFH

YES

Increment Address |

[ Write Read Command |

l Erasure Comoleted I

11561-0058

Figure 1. Fiasherase Electrical Erase Algorithm
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Flasherase Electrical Erase Algorithm

This Flash memory device erases the entire array in par-
allel. The etase time depends on Vep, temperature, and
number of erase/program cycles on the device. In gen-
eral, reprogramming time increases as the number of
erase/program cycles increases.

The Flasherase electrical erase algorithm employs an
interactive closed loop flow to simultaneously erase all
bits in the array. Erasure begins with a read of the mem-
ory contents. The Am28F010 is erased when shipped
from the factory. Reading FFH data from the device
would immediately be followed by executing the Flash-
rite programming algorithm with the appropriate data
pattern. ‘

Should the device be currently programmed, data other
than FFH will be returned from address locations. Fol-
low the Flasherase algorithm. Uniform and reliable era-
sure is ensured by first programming ali bits in the
device to their charged state (Data = 00H). This is ac-

complished using the Flashrite programming algorithm.
Erasure then continues with an initial erase operation.
Erase verification (Data = FFH) begins at address
0000H and continues through the array to the last ad-
dress, or until data other than FFH is encountered. If a
byte fails to verify, the device is erased again. Witheach
erase operation, an increasing number of bytes verify to
the erased state. Typically, devices are erased in less
than 100 pulses (1 second). Erase efficiency may be im-

“proved by storing the address of the last byte that fails to

verify in a register. Following the next erase operation,
verification may start at the stored address location. A
total of 1000 erase operations are allowed per
reprogram cycle, which corresponds to approximately
10 seconds of cumulative erase time. Erasure typically
occurs inone second. The entire sequence of erase and
byte verification is performed with high voltage applied
to the Vpp pin. Figure 1 illustrates the electrical erase
algorithm.

Table 5. Flasherase Electrical Erase Algorithm

Bus Operations Command Comments
Entire memory must = 00H before erasure (Note 3)
Note: Use Flashrite programming algorithm (Figure 2) for
A programming.
Standby Wait for Vep ramp to Vepx (Note 1)
Initialize:
Addresses
PLSCNT (Pulse count)
Wirite Set-Up Erase Data = 20H
Write Erase Data = 20H
Standby Duration of Erase Operation {twrwz)
Write Erase-verify (Note 2) | Address = Byte to Verify
Data = AOH
Stops Erase Operation
Standby Write Recovery Time before Read = 6us
Read Read byte to verify erasure
Standby Compare output to FFH
_ Increment pulse count
Write Read Data = 00H, reset the register for read operations.
Standby ' Wait for Vep ramp to Vep (Note 1)
Notes:

1. See DC Characteristics for value of VepHor VepL. The Vep power supply can be hard-wired to the device or switchable.
When Vpp is switched, Vpp may be ground, no connect with a resistor tied to ground, or less than Vg + 2.0V.

2. Erase Verily is performed only after chip erasure. A final read compare may be performed (optional) after the register is

written with the read command.

3. The erase algorithm Must Be Followed to ensure proper and reliable operation of the device.
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Figure 2. A.C. Waveforms For Erase Operations

Analysis Of Erase Timing Waveform

Note:

This analysis does not include the requirement to pro-
gram the entire array to 00H data prior to erasure. Refer
to the Flasherase algorithm.

Set-up Erase/Erase

This analysis illustrates the uge of twocycle erase com-
mands (section A&B). The first erase command (20H) is
a set-up command and-does not affect the array data
{section A). The second erase command (20H) initiates
the erase operation (section B) on the rising edge of this

WE pulse. All bytes of the memory array are erased in
parallel. No address information is required.

The erase pulse occurs in section C.

Time-out .

A software timing routine (10ms duration) must be initi-
ated on the rising edge of the WE pulse of section B.
Erase-verify

Upon completion of the erase software timing routine,
the microprocessor must write the Erase-verify com-
mand (AOH). This command terminates the erase op-

eration on the rising edge of the WE pulse (section D).
The Erase-verify command also stages the device for
data verification (section F)..

After each erase operation each byte must be verified.
The byte address to be verified must be supplied with
the Erase-verify command (section D). Addresses are
latched on the falling edge of the WE puise.

Another software timing routine (6us duration) must be
executed to allow for generation of internal voltages for
margin checking and read operation (section E).

During Erase-verification (section F) each address that
returns FFH data is successfully erased. Each address
of the array is sequentially verified in this manner by re-
peating sections D thru F until the entire array is verified
or an address fails to verify. Should an address location
fail to verify to FFH data, erase the device again. Repeat
sections A thru F. Resume verification (section D) with
the failed address.

Eachdata change sequence allows the device to use up
to 1,000 erase puises to completely erase. Typically 100
erase puises are required.

14
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Notes:

1. All address locations must be programmed to 00H
prior to erase. This equalizes the charge on all memory
cells and ensures reliable erasure.

2. The erase verify command must be written to termni-
nate the erase operation. Should a system interrupt oc-
cur during an erase operation, always write the
erase-verify command prior to executing an interrupt se-
quence.

Programming Sequence
Set-up Program/Program Command

Set-up Program

The Am28F010 is programmed byte by byte. Bytes may
be programmed sequentially or at random. Set-up Pro-
agram is the first of a two-cycle program command. it
stages the device for byte programming. The Set-up
Program operation is performed by writing 40H to the
command register.

Program

Only after the program set-up operation is completed
will the next WE pulse initiate the active programming
operation. The appropriate address and data for pro-
gramming must be available on the second WE pulse.
Addresses and data are internally latched on the falling
and rising edge of the WE pulse respectively. The rising
edge of WE aiso begins the programming operation.
You must write the Program-verify command to termi-
nate the programming operation. This two step se-
quence of the Set-up and Program commands heips to
ensure that memory contents are not accidentally writ-
ten. Also, programming can only occur when high voit-
age is applied to the Vep pin and all control pins are in
their proper state. In absence of this high voltage, mem-
ory contents cannot be programmed.

Referto AC Characteristics and Waveforms for specific
timing parameters.

Program Verify Command

Following each programming operation, the byte just
programmed must be verified.

Write COH into the command register in order to initiate
the Program-verify operation. The rising edge of this WE
pulse terminates the programming operation. The Pro-
gram-verify operation stages the device for veritication
of the last byte programmed. Addresses were previ-
ously latched. No new information is required.

Margin Verify

Duringthe Program-verify operation, the Am28F010 ap-
plies an internally generated margin voitage to the ad-
dressed byte. A normal microprocessor read cycle
outputs the data. A successful comparison between the
programmed byte and the true data indicates that the
byte was successfully programmed. The original pro-
grammed data should be stored for comparison. P
gramming then proceeds to the next desired byte
location. Should the byte fail to verify, reprogram (refer
to Set-up Program/Program). Figure 3 and Table 6 indi-
cate how instructions are combined with the bus opera-
tions to perform byte programming. Refer to AC
Programming Characteristics and Waveforms for spe-
cific timing parameters.

Flashrite Programming Algorithm

The Am28F010 Flashrite programming algorithm em-
ploys an interactive closed loop flow to program data
byte by byte. Bytes may be programmed sequentially or
at random. The Flashrite programming algorithm uses
10 microsecond programming pulses. Each operation is
followed by a byte verification to determine when the ad-
dressed byte has been successfully programmed. The
program algorithm allows for up to 25 programming op-
erations per byte per reprogramming cycle. Most bytes
verify after the first or second pulse. The entire se-
quence of programming and byte verification is pe
formed with high voltage applied to the Vep pin. Figure 3
and Table 6 illustrate the programming algorithm.
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YES
| write Read Command |
. 4
Apply Veeu : Apply Ves,
L

| Programming Compieted | Device Failed

11561-007A

Figure 3. Flashrite Programming Algorithm

Table 6. Flashrite Programming Algorithm

Bus Operations Command Comments
Standby Wait for Vep ramp to Vepn (Note 1)
Initialize pulse counter
Write Set-Up Program Data = 40H
Write Program Valid Address/Data
Standby Duration of Programming Operation (twxwHi1)
Write Program-Verify (2) Data = COH Stops Program Operation
Standtiy Write Recovery Time before Read = 6us
‘Read Read byte to verify programmirig )
| standby Compare data output to data expected
Write Read Data = O0H, resets the register for read operations.
Standby Wait for Vpep ramp to Vep, (Note 1) -
Notes:

1. See DC Characteristics for value of Vppy. The Vpp power supply can be hard-wired to the device or switchable. When Vppis
switched, VppL may be ground, no connect with a resistor tied to ground, or less than Vcc + 2.0V.

2. Program Verify is performed only after byte programming. A final read/compare may be performed (optional) after the
register is written with the read command.

16
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Figure 4. A.C. Waveforms for Programming Operations

Analysis Of Program Timing Waveforms

Set-up Program/Program

Two-cycle write commands are required for program
operations (section A&B). The first program command
{40H) is a set-up command and does not affectthe array
data (section A). The second program command
latches address and data required-for programming on
the falling and rising edge of WE respectively (section
B). The rising edge of this WE pulse (section B) also initi-
ates the programming pulse. The device is programmed
on a byte by byte basis either sequentially or randomly.

The pregram pulse occurs in section C.

Time-out

A software timing routine (10us duration) must be initi-
ated on the rising edge of the WE pulse of section B.

Program-verify

Upon completion of the program timing routine, the mi-
croprocessor must write the program-verify command

(COH). This command terminates the programming op-
eration on the rising edge of the WE puise (section D).
The program-verify command also stages the device for
data verification (section F). Another software timing
routine (6us duration) must be executed to allow for
generation of internal voltages for margin checking and
read operations (section E).

During program-verification (section F) each byte just
programmed is read to’compare array data with original
program data. When successfully verified, the next de-
sired address is programmed. Shouid a byte fail to ver-
ity, reprogram the byte (repeat section A thru F). Each
data change sequence allows the device to use up o 25
program pulses per byte. Typically, bytes are verified
within one or-two pulses.

Note:

The program-verify operation must be written to termi-
nate the programming operation. Shouid a system
interrupt occur during a programming operation, always
write the program-verify command prior to executing an
interrupt sequence.
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Algorithm Timing Delays

There are four different timing delays associated with
the Flasherase and Flashrite algorithms:

1. The first delay is associated with the Vpp rise-time
when Vpp first tums on. The capacitors on the Vpp
bus cause an RC ramp. After switching on the Vpp,
the delay required is proportional to the number of
devices being erased and the -0.1uF/device. Vep
must reach its final value 100ns before commands
are executed.

2. The second delay time is the erase time pulse width
(10 ms). A software timing routine should be run by
the local microprocessor to time out the delay. The
erase operation must be terminated at the conclu-
sion of the timing routine or prior to executing any
system interrupts that may occur during the erase
operation. To ensure proper device operation, write
the Erase-verify operation after each puise, or the
device may continue to erase until the memory cells
are driven into depletion (over-erasure). Should this
happen the internal circuitry will no longer select
unique addresses. A symptom of over-erasure is an
error attempting to program the next time. Occasion-
ally it is possible to recover over-erased devices by
programming all of the locations with 00H data.

3. A third delay time is required for each programming
pulse width (10 us). The programming algorithm is
interactive and verifies each byte after a program
pulse. The program operation must be terminated at
the conclusion of the timing routine or prior to execut-
ing any system interrupts that may occur during the
programming operation.

4. A fourth timing delay associated with both the
Flasherase and Flashrite algorithms is the write re-
covery time (6 ps). During this time internal circuitry
is changing voltage levels from the erase/ program
level to those used for margin verify and read opera-
tions: An attempt to read the device during this pe-
riod will result in possible false data (it may appear
the device is not properly erased or programmed).

Note:

Software timing routines should be written in machine
language for each of the delays. Code written in ma-
chine language requires knowledge of the appropriate
microprocessor clock speed in order to accurately time
each delay.

Parallel Device Erasure

Many applications will use more than one Flash memory
device. Total erase time may be minimized by imple-
menting a parallel erase algorithm. Flash memories
may erase at different rates. Therefore each device
must be verified seperately. When a device is com-
pletely erased and verified use a masking code to pre-
vent further erasure. The other devices will continue to
erase until verified. The masking code applied could be
the read command (00H).

Power-up Sequence
Vcc prior to Vpp

The Am28F010 powers-up in the Read only mode. In
addition, the memory contents may only be altered after
successful completion of a two step command se-
quence.

Vep prior to Vec

During power transitions, hold any control pin (WE, OE
or CE) in a non-write condition. This disables the device
from executing any write operation.

When Ve = 0 V, the Vpp voltage is intemally disabled
from the device. Memory contents cannot be aitered.
With Vee = 12 V, the Flash device resets to the Read
mode when Vcc rises above 2 V. '

Reset Command

A reset command sequence is provided to initialize the
Flash memory to a known state — Read mode. The Re-
set command sequence also provides the user with a
means to safely abort the erase or program command
sequences. Following either set-up command (erase or
program) with two consecutive writes of FFH will safely
abort the operation. Memory contents will not be altered.
A valid command must then be written to place the de-
vice in the desired state.

If Vee is left at high voltage during system resets, you
must incorporate the device reset command into the
hardware initialization code. This minimizes the poten-
tial for over erasure or programming if the device is in
the middle of an erase or program operation during re-
set. Execute the reset command early in the initialization
routine.

Auto Select Command

Flash memories can be programmed in-systemorin a
standard PROM programmer. The device may be sol-
dered to the circuit board upon receipt of shipment and
programmed in-system. Alternatively, the device may
initially be programmed in a PROM programmer prior to
soldering the device to the board.

Programming In-system

AMD's Flash memories are designed for use in applica-
tions where the local CPU alters memory contents. Ac-
cordingly, manufacturer and device codes must be
accessible while the device resides in the target system.
PROM programmers typically access the signature
codes by raising A to a high voltage. However, muiti-
plexing high voltage onto address lines is not a generally
desired system design practice.

The Am28F010 contains an Auto Select operation to
supplement traditional PROM programming methodol-
ogy. The operation is initiated by writing 80H or S0H into
the command register. Following this command, a read
cycle address 0000H retrieves the manufacturer code of
01H. A read cycle from address 0001H returns the de-
vice code A7H (See Table 2). To terminate the opera-
&ion, it is necessary to write another valid command into
the register (See Table 3).
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Ceramic Packages -65°Cto +150°C
Plastic Packages - 65°Cto +125°C
Ambient Temperature

with Power Applied —55°C to + 125°C
Voltage with Respect To Ground

All pins except Ag and Vpp (Note 1) -2.0Vto 7.0V
Ve {(Note 1) -2.0Vto 7.0V
Ag (Note 2) -2.0Vto 14.0V
Vpe (Note 2) —-2.0Vto 14.0V
Output Short Circuit Current (Note 3) 200mA
Notes:

1. Minimum DC voltage on inputor /O pins is —0.5 V. During

volage transitions, inputs may overshoot Vssto-2.0 V-

for periods of up to 20 ns. Maximum DC voltage on output
and I/O pins is Vec + 0.5 V. During voltage transitions,
outputs may overshoot to Vcc + 2.0 V for periods up to
20ns.

2. Minimum DC input voltage on Ag and Vpp pins is —0.5V.
During voltage transitions, Ag and Vpp may overshoot
Vss to —2.0 V for periods of up to 20 ns. Maximum OC in-
put voltage on Ag and Vpp is +13.5 V which may over-

"shoot to 14.0 V for peniods up 1o 20 ns.

3. No more than ane output shorted at a time. Duration of
- the short circuit should not be greater than one second.

Stresses above those listed under “Absolute Maximum Rat-
ings" may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices
Case Temperature (T¢)

Industrial (1) Devices
Case Temperaturé (Tc)

Extended (E) Devices
Case Temperature (Tc)

Military (M) Devices
Case Temperature (T¢)

Vce Supply Voltages
Vecfor Am28F010-X5
Vec for Am28F010-XX0

Vep Supply Voltages
Rea

Program, Erase, and Verify

0°C to +70°C

~ 40°C 1o +85°C
—55°C 10 +125°C
—55°C to +125°C

+4.75Vto +5.25V
+4.50V to +5.50V

~05Vio+12.6V
+11.4Vio +12€

Am28F010
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MAXIMUM OVERSHOOT
Maximum Negative Input Overshoot

20 nS 20nS
17 KRR XXX
-5V )
20V
20nS
11561-008A
Maximum Negative Overshoot Waveform
Maximum Positive Input Overshoot
20nS
Vec +2.0V
Vcc + 05V / | V’V‘V’V’Y.V
20V AVAVAVAVAYA
20nS 20nS
11561-010A
Maximum Positive Overshoot Waveform
Maximum Vee Overshoot
20nS
140V
WX || N
Vec+05V -
20nS 20 nS
11561-011A

Maximum Vpep Overshoot Waveform
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DC CHARACTERISTICS over operating range unless otherwise specified (for APL Prod-
ucts, Group A, Subgroups 1, 2, 3, 7 and 8 are tested unless otherwise noted).

(Notes 1-3)
DC CHARACTERISTICS-TTL/NMOS COMPATIBLE
Parameter
Symbol Parameter Description ~ Test Conditions Min. Max. | Unit
Iu Input Leakage Current Vee - Ve Max., +£1.0 | pA
Viny = VocOr Vss _
o Output Leakage Current Vee - VecMax,, +1.0 | pA
Vour = Vecor Vss
lees Vee Standby Current Vec - Vee Max. 1.0 mA
: CE=VH
lec Vcc Active Read Current Vce - VecMax.,CE = Vg OE = Viu 20 mA
lour = 0 mA (Note 4)
iccz Vee Programming Current CE=Vu 30 | mA
Programming in Progress
lcca Vce Erase Current CE=Vy 30 mA
Erasure in Progress
leps Vep Standby Current Vpp = VppL 10| pA
Vpp = Vppu 200
Ippy Vpp Read Current Voo = Ver 110 HA
lpp2 Vep Programming Current Vpp = Vpph 30 mA
Programming in Progress '
lppa Vpp Erase Current Vpp = VppH 30 mA
' Erasure in Progress
Vi input Low Voltage -0.5 0.8 A
Vin Input High Voltage 2.0 Vec Vv
+05
Voo Output Low Voltage lo - 2.1 mA 0.45 V.
Vcg - Ve Min.
Vo QOutput High Voltage lor--2.5 mA 24 Vv
Vee - Vee Min.
Vip Ag Auto Select Voltage Ag=Vip 115 13.0 A
o Ag Auto Select Current Ag = Vip Max. 50 HA
Veg - Voo Max.
VipL Vep during Read-Only Note: Erase/Program are 0.0 Vee | V
Operations inhibited when Vpp = VppL +2.0
Vepu Vep during Read/Write ‘ 114 | 126 | V
Operations

Am28F010
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DC CHARACTERISTICS-CMOS COMPATIBLE

Parameter
Symbol Parameter Description Test Conditions Min. Max. | Unit
lu Input Leakage Current Vee - Vec Max., +10 | pA
Vin = Vecor Vss
o Output Leakage Current Vce - VecMax., +10 { pA
Vout = Vecor Vss
lccs Vcc Standby Current Vec - Vec Max. 100 | pA
CE=Vn
lect Vec Active Read Current Vec - VecMax. ,CE = Vi OE = Vm 20 | mA
lout = 0 mA (Note 4)
) Vce Programming Current CE=Vy 30 | mA
Programming in Progress
lcca Vcc Erase Current CE=Vy 30 mA
Erasure in Progress :
lpps Vep Standby Current Vep = Vepr +10 | pA
lpps Vep Read Current Vpp = Vepn 200 | pA
lep2 Vee Programming Current Vep = VppH 30 mA
Programming in Progress
lepa Vep Erase Current Vee = Vepy 30 mA
Erasure in Progress
Vi Input Low Volitage -0.5 0.8 v
. ViH Input High Voltage Vee Vec | V
. -05 +05
Vo Output Low Voltage loL-2.1mA 0.45 Vv
: Vce - VeoMin.
VOoH:1 - loH-=2.5 MA, Ve - Vee Min. 0.85
. Vee
Output High Voltage - \
-0.4
Vip Ag Auto Select Voltage Ag=Vp 11.5 13.0 Vv
lio Ag Auto Select Current Ag = Vip Max. 50 HA
VCC - vm Max.
VepL Vep during Read-Only Note: Erase/ Program are 0.0 Vee | V.
Operations inhibited when Vep = Vept +20
Veey Vpp during Read/Write 114 12.6 Vv
Operations
Notes:

1. Caution: the Am28F010 must not be removed from (or inserted into) a socket when/Vcc or Vpe is applied.
2. lcc is tested with OE = Vi to simulate open outputs.

3. Maximum active power usage is the sum of lcc and Ipp.
4. lccitotal = 20 mA + 1.6 mA/MHz.

22
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PIN CAPACITANCE

Parameter _ .
Symbol Parameter Description Test Conditions Typ. | Max. | Unit
Cw Input Capacitance Vin=0 8 10 pF
Cour Output Capacitance Vour =0 8 12 pF
Cue Vee Input Capacitance Vep=0 8 12 pF
Notes:
1. Sampled, not 100% tested.
2. Test conditions Ta = 25°C, f = 1.0 MHz
SWITCHING CHARACTERISTICS over operating range unless otherwise specified.
AC CHARACTERISTICS-Read Only Operation (Notes 1-2)
Parameter Am28F010
Symbols 80 | -120 | -150 | -200
JEDEC| Standard | Parameter Description -85 _— — — Unit
tavav trc Read Cycle Time Min. 90 120 150 200 ns
, Max.
teLav tce Chip Enable Min. -
Access Time Max. 90 120 150 200 ns
tavav tacc Address Min. _
Access Time Max. 90 120 150 200 ns
teLav toe Qutput Enable Min. ,
Access Time Max. 40 50 55 55 ns
teLax tz Chip Enable to Min. 0 0 0 -0 ns
Outputin Low Z Max. '
tenaz tor Chip Disable to Min.
Outputin High Z Max. 25 30 35 35 ns
taLox toz Output Enable to Min. 0 0 0 0 ns
Qutputin Low Z Max.
teHaz tor Output Disable to Min.
Qutput in High Z Max. 25 30 35 35 ns
taxax toH Output Hold from first of Min. 0 0 0 0 ns
Address, CE, or OE Change | Max. ‘
twHGL Write Recovery Min. 6 6 6 6 us
Time before Read Max.
Notes:

1. Output Load (except Am28F010-95): 1 TTL gate and Cy = 100 pF, Input Rise and Falj Times: < 10 ns, Input Pulse levels:

0.45 to 2.4 V, Timing Measurement Reference Level - Inputs: 0.8 Vand 2V
Outputs: 0.8Vand 2V

2. The Am28F010-95 Qutput L.oad: 1 TTL gate and C = 30 pF

Input Rise and Fall Times: <10 ns

Input Pulse levels: Qto 3 V
Timing Meastrement Reference Level: 1.5 V inputs and outputs.

Am28F010
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AC CHARACTERISTICS-Write/Erase/Program Operations (Notes 1- 4)

Parameter Am28F010
Symbols T s0 [-120 | 150 | —200
JEDEC| Standard | Parameter Description -95 —_ —_ —_ Unit
tavav twe Write Cycle Time Min. 90 120 150 200 ns
Max.
favwi tas Address Set-Up Time Min. 0 0 0 0 ns
. Max.
twiax tax Address Hold Time Min. 45 50 60 75 ns
Max.
tovws tos ) Data Set-Up Time Min. 45 50 50 50 ns
Max.
tWHDX tox | Data Hold Time Min. 10 10 10 10 ns
Max.
twHGL twr Write Recovery Time Min. 6 6 6 6 us
before Read Max. _ :
terw _ Read Recovery Time Min. 0 0 0 0 us
before Write Max.
terwa tcs Chip Enable Min. 0 0 0 0 ns
~ Set-Up Time Max.
tWHEH ten Chip Enable | Min. 0 0 0 0 ns
Hold Time Max. :
twiwn twe Write Pulse Width Min. 45 50 50 50 ns
Max. )
twHwL tweH Write Pulse Min. 20 20 20 20 ns
. Width HIGH Max.
twrHwH: Duration of Min. 10 10 10 10 Hs
Programming Operation Max. 25 25 25 25
twhwh2 Duration of Min. 95 95 95 95
Erase Operation Max. | 105 | 105 105 105 ms
tewve Chip Enable Set-Up Min. 100 100 100 100 ns
Time to Vpp Ramp Max.
tvpeL Vep Set-Up Time to Min. 100 100 100 100 ns
Chip Enable LOW Max.
tves Vcc Set-Up Time Min. 2 2 2 2 us
Max.
tvePR Vep Rise Time Min. 500 500 500 500 ns
Max.
tvpee . Vpp Fall Time Min. 500 500 500 500 ns
Max.
Notes:

1. Read timing characteristics during read/write operations are the same as durng read-only operations. Refer to AC
Characteristics for Read Only operations.

2. Chip-Enable Controlled Writes: Write operations are driven by the valid combination of Chip-Enable and Write-Enable. In
systems where Chip-Enable defines the Write Pulse Width (within a longer Write-Enable timing waveform) all set-up, hoid
and inactive Write-Enable times should be maasured relative to the Chip-Enable waveform.

3. All devices except Am28F010-95. Input Rise and Fall times: < 10 ns; Input Pulse Levels: 0.45Vt0 24V
Timing Measurement Reference Level: inputs: 0.8 V and 2.0 V; Outputs: 0.8 Vand 2.0 V

4. Am28F010-95. Input Riso and Fall times: < 10 ns; Input Pulse Levels: 0.0 V10 3.0 V
Timing Measurement Reference Level: Inputs and Outputs: 1.5V
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Figure 5. AC Waveforms for Read Operations
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Figure 6. A.C. Waveforms for Erase Operations
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SWITCHING TEST CIRCUIT

Device

Test

Under — *

2.7kQ
—AANN O +5V

Diodes = IN3064
or Equivalent

11561-012A
Cu = 100 pF including jig capacitance (30 pF for Am28F010-95)

SWITCHING TEST WAVEFORMS
24V :

20V 20V 3v

> TEST POINTS < X1 5= TEST POINTS—+1 SX

5V 08V 08V ov
0.45 : " .
INPUT OUTPUT INPUT OUTPUT

All Devices Except Am28F010-95

AC Testing: Inputs are driven at 2.4 V for a
logic“1" and 0.45 Vfor alogic “0". Input pulse
rise and fall times are < 10 ns.

For Am28F010-95

AC Testing: Inputs are driven at 3.0 Viora
logic “1” and 0 V for a logic “0”. Input pulse rise
and fall times are < 10 ns.

08007-003A
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+

ERASE AND PROGRAMMING PERFORMANCE

Limits
-
Parameter Min. | Typ. | Max. | Unit Comments
Chip Erase Time ‘ : 05 10 S. Excludes 00H programming
: (Note 1) . prior.to erasure

Chip Programming Time ’ 2 24 S Excludes system-level overhead
(Note 1)

Erase/Program Cycles

Am28F010-95C4JC 10,000 Cycles

Am28F010-95C3JC ‘ 1,000 Cycles

the:
1. 25°C, 12V Vpp

LATCHUP CHARACTERISTICS

Min. Max.
Input Voltage with respect to Vss on all pins except VO pins
{Including Ag and Vpp) -10V 135V
Input Voitage with respect to Vss on all pins /O pins -10V Vec+10V
Current - 100 mA + 100 mA

Includes all pins except Vec. Test conditions: Vee = 5.0 V, one pin at a time.

Am28F010
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SYS68K/EAGLE-01C USER’S MANUAL

6. ORDERING INFORMATION

Name of Product I Description

SYS68K/EAGLE-01C EAGLE Module for the CPU board.
SYS68K/EAGLE-01C/UM User’s manual for the EAGLE-01C.
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SYS68K/EAGLE-01C USER’S MANUAL

7. HISTORY OF MANUAL REVISIONS

Date of Last

Revision Description
No. Change
0 First Print FEB/04/1991
1 Default Switch Setting in Figure 2-2 was AUG/16/1991
changed.
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SYS6S8K/EAGLE-01C USER’S MANUAL

8. PRODUCT ERROR REPORT

DEAR CUSTOMER,

ALTHOUGH FORCE COMPUTERS HAS ACHIEVED A VERY HIGH STANDARD
OF QUALITY IN PRODUCTS AND DOCUMENTATION, SUGGESTIONS FOR
IMPROVEMENT ARE ALWAYS WELCOME.

ANY FEEDBACK YOU CARE TO OFFER WOULD BE APPRECIATED.

PLEASE USE THE ATTACHED "PRODUCT ERROR REPORT" FORM FOR YOUR
COMMENTS AND RETURN IT TO ONE OF THE NEAREST FORCE COMPUTERS
OFFICES.

FORCE COMPUTERS GmbH
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PRODUCT ERROR REPORT F

COMPUTERS

X(E

HARDWARE/SOFTWARE/SYSTEMS

PRODUCT: SERIAL NO.:
DATE OF PURCHASE: ORIGINATOR:
COMPANY: POINT OF CONTACT:
ADDRESS: TELEPHONE:

EXT:
PRESENT DATE:

THIS AREA TO BE COMPLETED BY FORCE COMPUTERS:

DATE:
PR#:

RESPONSIBLE DEPT.:

___ ENGINEERING
—__ MARKETING
—__ PRODUCTION

AFFECTED PRODUCT: AFFECTED DOCUMENTATION:

___ HARDWARE ___ HARDWARE

___ SOFTWARE —__ SOFTWARE

—_ SYSTEM ~__ SYSTEM

ERROR DESCRIPTION: f

Please send this product error report to one of our nearest FORCE COMPUTERS offices:

FORCE COMPUTERS Inc. FORCE COMPUTERS GmbH
3165 Winchester Blvd. Prof.-Messerschmitt-Str. 1
Campbell, CA 95008-6557 D - 8014 Neubiberg/Munich
U. S. A West Germany
FORCE COMPUTERS FRANCE Sarl FORCE COMPUTERS UK Ltd.
11, rue Casteja No. 1 Holly Court
92100 Boulogne 3 Tring Road
France Wendover

Buckinghamshire HP22 6PE

England
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SECTION 7 INTRODUCTION TO VMEPROM

1. GENERAL

1.1 General Information

This CPU board operates under the control of VMEPROM, an EPROM resident real time multiuser
multitasking monitor program. VMEPROM provides the user with a debugging tool for single and
multitasking real time applications. This manual describes those parts of VMEPROM which pertains
to the hardware of the CPU. All general commands and system calls are described in the VMEPROM
User’s Manual.

1.2 Features of VMEPROM

] Line assembler/disassembler supporting all 68040 instructions.

] Numerous commands for program debugging, including breakpoints, tracing, processor
register display and modify.

° Display and modify floating point data registers of the (68040 versions only).
° S-record up/downloading from any port defined in the system.

] Time stamping of user programs.

° Built-in Benchmarks.

] Support of RAM-disk, floppy and Winchester disks, also allowing disk formatting and
initialization.

] Serial 1/0 support for up to two SI0-1/2 or ISIO-1/2 boards in the system.

® EPROM programming utility using the SYS68K/RR-2/3 boards.

° Full Screen Editor.

° Numerous commands to control the PDOS kernel and file manager.
o Complete task management.

. I/0 redirection to files or ports from the command line.

o Over 100 system calls to the kernel supported.

. Data conversion and file management functions.

° Task management system calls in addition to terminal I/O functions.
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1.3 Power-up Sequence

After power-up, the 68040 retrieves the initial stack pointer and program counter from address
locations $0 and $4. These locations are the first 8 bytes of the EPROM area. They are mapped
down to address $0 for a defined start after reset or power-up. Control is transferred to the BIOS
modules to perform all the necessary hardware initialization of the CPU. The real time kernel is
started and the user interface of VMEPROM is invoked as the first task. This sequence also reads
the Real Time Clock (RTC) of the CPU board and initializes the software clock of the kernel. If a
terminal is connected to the terminal port of the CPU board, the VMEPROM banner and the
VMEPROM prompt ("? ") will be displayed upon power-up or reset.

Asynchronous communication
9600 Baud

8 data bits

1 stop bit

no parity

Hardware handshake protocol

if the above message does not appear, check the following:

1) Baud rate and character format setting of the terminal (default upon delivery of the CPU board
is 9600 Baud, 8 data bits, 1 stop bit, no parity).

2) Cable connection from the CPU board to the terminal (refer to the Hardware User’s Manual
for the pinning of the D-Sub connector and the required handshake signals).

3) Power supply, +5V, +12V, -12V must be present. See the Hardware User’s Manual for the
power consumption of the CPU board.

If everything goes well, the header and prompt are displayed on the terminal and VMEPROM is now
ready to accept commands.




SECTION 7 INTRODUCTION TO VMEPROM

1.4 Front Panel Switches

1.4.1 RESET Switch

Pressing the RESET switch on the front panel causes all programs to terminate immediately and
resets the 68040 processor and all 1/0 devices.

When the VMEPROM kernel is started, it overwrites the first word in the user memory after the task
control block with an EXIT system call. If breakpoints were defined and a user program was running
when the RESET button was pressed, the user program could possibly be destroyed.

Pressing reset while a program is running should only be used as a last resort when all other actions
(such as pressing “C twice) have failed.

1.4.2 ABORT Switch

The ABORT switch is defined by VMEPROM to cause a level 7 interrupt. This interrupt cannot be
disabled and is therefore the appropriate way to terminate a user program and return to the
command level of VMEPROM.

If ABORT is pressed while a user program is under execution, all user registers are saved at the
current location of the program counter and the message "Aborted Task" is displayed along with the
contents of the processor register.

If ABORT is pressed while a built-in command is executed or the command interpreter is waiting for
input, only the message is displayed and control is transferred to the command interpreter. The
processor registers are not modified and are not displayed in this case.

1.4.3 Control Switches

The two rotary switches on the front panel of the CPU board define the default behaviour and
actions taken by VMEPROM after power up or RESET.

The default definition of some of these switches can be patched in the EPROMSs for the user’s
convenience. Please refer to the Appendix of this manual for a description of the memory locations
to be patched.

The switch settings are read in by VMEPROM after reset and control various options.
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The following describes the software definition for every switch:

Upper Rotary Switch (SW2):

Bit 3:

Bit 2:

Bit 1:

and
ang

Bit O:

If this bit is set to "0", the RAM disk is initialized as defined by bit O and 1 of SW2.
When the disk is initialized, all data on the disk is lost.

This bit defines the default data bus size on the VMEbus. If the bit is set to "O", 16
bits are selected, if it is set to "1", 32 bits are selected.

These two bits define the default RAM disk. See Table 1 for a detailed description.

If Autoboot is set by bit 2 and bit 3 of SW1, bit 1 and O of SW2 define which
operating system will be booted. See Table 3 for detailed description.

Lower Rotary Switch (SW1):

Bit 3:

and

Bit 2:

Bit 1:

Bit O:

These two bits define which program is to be invoked after reset. Please refer to
Table 2 for a detailed description.

If this switchis "0", VMEPROM tries to execute a startup file after reset. The default
filename is SY$STRT. If the bitis "1", VMEPROM comes up with the default banner.

If this switchis set to "0", VMEPROM checks the VMEbus for available hardware after
reset. In addition VMEPROM waits for SYSFAIL to disappear from the VMEbus. The
following hardware can be detected:

Contiguous memory starting at the end of the on-board memory
ISIO-1/2

SI10-1/2

ISCSI-1

Please refer to Chapter 4.2 of this section for details.
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Table 1: RAM Disk Usage

Bit1 BitO Upper Switch (SW2)

1 1 = RAM DISK AT TOP OF MEMORY (32 Kbytes)
1 0 = RAM DISK AT $FFC10000 (64 Kbytes)

0 1 = RAM DISK AT $40700000 (512 Kbytes)

0 0 = RAM, DISK AT $40800000 (512 Kbytes)

Table 2: Program After Reset

Bit3 Bit2 Lower Switch (SW1)

1 1 VMEPROM (OR USER PROGRAM at same

location)

1 0 = USER PROGRAM AT $FFC10000
0 1 = Autoboot System
0 0 = USER PROGRAM AT $40800000

Table 3: Boot an Operating System

(Valid only if SW1 is set to Autoboot)

Bit1 BitO Upper Switch (SW2)

1 1 = Boot PDOS

1 0 = Boot UNIX

0 1 = Boot another operating system
0 0 = Setup for UNIX mailbox driver
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Table 4: Examples in Using the Rotary Switches

Rotary Switches
Description

Upper Lower

$F $F No RAM Disk initialization will be done.
The VMEbus data size is 32 bits.
The RAM Disk is on top of memory.

\/MEDRNNA wasnill he Sta‘rted‘

ViViket TINJIVI VYV W

No start file will be executed.
The available hardware on the VMEbus will not be
checked.

$4 $C RAM Disk intialization will be done.

The VMEbus data size is 32 bits.

The RAM Disk is located at address $40800000.
VMEPROM will be started.

VMEPROM tries to execute a startup file.

The available hardware on the VMEbus will be checked.

$B $7 The VMEbus data size is 16 bits.
Autoboot System is enabled.
PDOS will be booted.
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1.4.4 Default Memory Usage of VMEPROM
By default, VMEPROM uses the following memory assignment for the CPU board:

MEMORY LAYOUT OF THE ON-BOARD RAM

$00000
Vector Storage of the 68040
$00400
System configuration data
$00800
General purpose RAM, reserved
$01000 for system commands
Kernel System RAM

$07000

Task Control Block for

first task

$08000

User memory

Mail Array

Hashing Buffer for Disk 1/0
Highest on-board ing Bu l

memory address

Please note that the size of the first task cannot be extended beyond the highest on-board memory
address. However, the additional memory which can be installed may be used for data arrays or for
creating new tasks. The maximum memory which may be used for tasking is 64 Mbytes. If more
memory is available, it can only be used for data storage, but not for tasking memory.
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1.4.5 Default EPROM Usage of VMEPROM

MEMORY LAYOUT OF THE SYSTEM EPROM

$FF000000
Initial Supervisor Stackpointer
SFF000004
Initial Program Counter
$FF000008
Pointer to VMEPROM Initialization
S$FF00000C
Pointer to User Alterable Memory Locations —
SFF000010
Pointer to VMEPROM shell —
BIOS Modules
Kernel
File Manager
EPROM resident installable devices and tables
- <
VMEPROM Intialization Code
‘_.—ﬁ-,
User Alterable Memory Location
System Tools
<
VMEPROM Shell
System Tools
Debugging Tools
Line Assembler/Disassembler
$FF040000
Floating Point Software Library
$FF050000
UNIX Boot Program
$FF058000
Another Boot Program
SFF060000
PDOS Boot Program
SFF080000
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2. DETAILS OF THE CPU BOARD
2.1 EPROM/RAM Layout

Address Device
0000 0000 s

i Local RAM

*

FFOO 0000

il EPROM Area
FF7F FFFF
FFCO 0000

¥ SRAM Area
FFC7 FFFF
FFC8 0000

{ FLASH EPROM Area
FFCF FFFF
FFEO 0000

¥ EPROM Area
FFEF FFFF

* - Hightest On-board Memory Address




SYS68K/CPU-40/41 USER’S MANUAL

FORCE COMPUTERS

2.2 On-board 1/O Devices

The following table shows the base addresses of the on-board 1/0 devices.

Table 5: On-board 1/O Devices

BASE ADDRESS DEVICE
$FF803000 RTC 72423
$FF802000 DUSCC1 68562
$FF802200 DUSCC2 68562
$FF800C00 PI/T1 68230
$FFBOOEOO PI/T2 68230
$FFDO0000 FGA-002

h:)
N
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2.3 On-board Interrupt Sources

The following table shown is used for the on-board interrupt sources and levels which are defined
by VMEPROM. All interrupt levels and vectors of the on-board I/0O devices are software
programmable via the FGA-002 Gate Array.

Table 6: On-board Interrupt Sources

DEVICE | INTERRUPT LEVEL | INTERRUPT VECTOR
Abort Switch 7 232
PI/T1 5 242
DUSCC1 4 244
DUSCC2 4 245
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2.4 Off-board Interrupt Sources

VMEPROM supports several VMEbus boards. As these boards are interrupt driven the level and
vectors must be defined for VMEPROM to work properly. The following table shows the default
setup of the interrupt levels and vectors of the supported hardware. For a detailed description
of the hardware setup of the boards, please refer to the Appendix of this manual. The supported
1/0 boards together with the base addresses and the interrupt level and vector are summarized

in Table 7.

vectors may not be used.

In order for these boards to work correctly with VMEPROM, the listed interrupt

Table 7: Off-board Interrupt Sources
Board |Interrupt Level| Interrupt Vector | Board Base Address
S10-1/2 4 ©4-75 $FCB0O0O0O00O
ISIO-1/2 4 76-83 $FCI60000
ISCSI-1 4 119 $FCAGO000

2.5 The On-Board Real Time Clock

During the power up sequence, the on-board real time clock of the CPU board is read and loaded
in the VMEPROM. This sequence is done automatically and requires no user intervention. If the
software clock of VMEPROM is set by the ID command as described in the VMEPROM User’s
Manual, the RTC is set automatically to the new time and date values.
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3. CONCEPT OF VMEPROM

3.1 Getting Started

After power-up or after RESET has been pressed, VMEPROM prints a banner showing the version
and revision being used and prints the prompt ("? ").

If the above message does not appear, check the following:

1) Baud rate and character format setting of the terminal (default upon delivery of the CPU
board is 9600 Baud, 8 data bits, 1 stop bit, no parity).

2) Cable connection from the CPU board to the terminal (refer to the Hardware User’s Manual
for the pinning of the D-Sub connector and the required handshake signals).

3) Power supply, +5V, +12V, -12V; must be present. See the Hardware User’s Manual for
the power consumption of the CPU board.

If everything goes well, the header and prompt are displayed on the terminal and VMEPROM is
now ready to accept commands.

3.2 Command Line Syntax
All valid VMEPROM commands consist of the following:

? command<cr> or
? command parameters<cr>

The underlined areas must be entered by the user. If more than one parameter will be entered,
they must be separated by a space or a comma.

For a detailed description of all functions of the command interpreter please refer to chapter 3 of
the VMEPROM User’s Manual.

3.3 VMEPROM Commands

VMEPROM supports many commands. All of these commands are EPROM resident and are
available at any time. Most of these commands are common for all versions of VMEPROM. All
the common commands of VMEPROM are described in detail in the VMEPROM User’s Manual.
Those commands which are specific for the hardware of the CPU board are described in the
following paragraphs of this manual. For a short description of one or all VMEPROM commands,
the HELP command can be used. Enter HELP<cr> for a description of all commands, or enter
HELP command <cr> for a description of a particular command.

3-1
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4. SPECIAL VMEPROM COMMANDS FOR CPU BOARD

The following commands are implemented on the CPU board in addition to those listed in the
VMEPROM User’s Manual.

4.1 ARB - Set the Arbiter of the CPU Board
Format: ARB

The ARB command allows the user to set the arbitration mode of the CPU board for VMEbus.
This command is also used to select the Standard Access Mode for the VMEbus. Additionally,
the VMEDbus interrupts can be enabled or disabled.

Example:
? ARB<cr>

Current arbiter mode: enabled, Mode = Prioritized ROUND ROBIN
Set arbiter mode ? (Y,y/-) : Y
ROUND ROBIN mode ? (Y,y/-) 1Y
Prioritized ROUND ROBIN ? (Y,y/-) : N
New arbiter mode = ROUND ROBIN
Set arbiter mode for VME-BUS:

STATUS: ROR & RAT & RBCLR & FAIR
SET: Release on bus clear (RBCLR) (Y/N) ? Y
SET: Fair VME-BUS arbitration (FAIR) (Y/N) ? Y

Standard Access Mode (A24) for Slave Accesses currently disabled.
Enable A24 mode ? (Y,y/-) : Y '
A31-A24 = 80
Change interrupt mask ? (Y,y/-) : Y

Enable(1) / Disable{0) VMEbus interrupts by level:

STATUS: Level: 7 6 5 4 3 2 1
11 1 1 1 11

SET: Enter new interruptmask: 1 1 1 1 1 1 O

4-1
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4.2 CONFIG - Search VMEbus for Hardware
Format: CONFIG

This command searches the VMEbus for'available hardware. It is useful if VMEPROM is started
and bit O of the lower rotary switch on the front panel is set to "1", so that VMEPROM does not
check the configuration by default.

In addition this command allows the user to install additional memory in the system. - Additional
memory can ONLY be installed with this command.

The following hardware is detected:
1 ISIO-1/2

2. S10-1/2

3. ISCSI-1

4 Contiguous memory starting at the highest on-board memory address

The boards must be set to the default address for 32 bit systems. This setup is summarized for
all supported boards in the Appendix of this manual.

Additional memory must be contiguous to the on-board memory of the CPU board. This memory
is cleared by the config command to allow DRAM boards with parity to be used. Please
remember that the installation of additional memory does not effect the RAM size of the running
task. However, VMEPROM identifies this installed memory area and every time memory is
required (i.e. with CT or FM) it is taken from this area as long as there is enough free space.

The CONFIG command also installs Winchester disks in the system and initializes the disk
controller (if available). So if a SYSFAIL is active on the VMEbus (which can come for example
from the I1SI10-1/2 or ISCSI-1 controller during selftest) the command is suspended until the
SYSFAIL signal is no longer active.

Example:

? CONFIG<cr>

UART FORCE 1SI01/2 (U3) INSTALLED
ISCSI-1: 1 boards available
ISIO-1/2: 1 boards available

?
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4.3 FGA - Change Boot Setup for Gate Array

Format: FGA

Some registers of the gate array are definable by the user. The contents of this register is stored
in the on-board battery SRAM in a short form.

The boot software for the gate array will take these values after reset to initialize the gate array.
The FGA command may be used to enter an interactive mode for changing this boot table in the
battery SRAM.

The FGA command will show the actual value stored in the battery SRAM. To change any value,
a new one has to be entered in binary form. If only a <cr> is entered, no change will be made.
To step backward a minus has to be entered. Ifa <.> or <ESC> is given, the FGA command

returns to the shell.

Example:

? FGA

> > > Setup for FGA-002 BOOTER << <

REGISTER FGA offset value in SRAM changed value
SPECIAL $0420 %00011110 %00011110
CTL_O1 $0238 %00000100 %00000100
CTL_ 02 $023C %00000000 %00000000
CTL_OS $0264 %00001100 %00001100
CTL 12 $032C %00000000 %00000000
CTL_14 $0354 %00000000 %00000000
CTL_15 $0358 %01001100 %01000110
CTL_16 $035C %00100000 %00100000
MBX_00 $0000 %00000000 %00001001
MBX_01 $0004 %00000000 %00000000
MBX_02 $0008 %00000000 %00000000
MBX_03 $000C %00000000

MBX_04 $0010 %00000000

MBX_05 $0014 %00000000

MBX_06 $0018 %00000000

MBX_07 $001C %00000000

?
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4.4 FLUSH - Set Buffered Write Mode
Format: FLUSH

FLUSH ?

FLUSH ON

FLUSH OFF

This command flushes all modified hashing buffers for disk write or enable or disable buffered
write mode for the local SCSI controller.

If no argument is entefed, all modified hashing buffers are flushed. If an argument of "ON" or
"OFF" is given, the buffered write mode will be enabled or disabled. By entering a question mark
as an argument, only a message will be displayed, whether the buffered write mode is enabled
or disabled.

Note: This command only functions when an EAGLE Module which contains an SCSI
controller is installed.

Example:

? flush

All modified buffers are flushed
? flush ON

Buffered write is enabled
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4.5 FMB - Force Message Broadcast

Format: FMB <slotlist>,<FMB channel >, <message >
FMB [<FMB channel >

The FMB command allows sending a byte message to individual slots in the backplane, broadcast

to all the boards, and getting a pending message.

The first format is used to send a message. With this the first parameter is used to select the
slots to which a message should be sent. Each slot number can be separated with a '/’ sign; a
‘-’ defines a range of slot numbers. Slot numbers can range from 0 to 21. A slot number of O
sends the message to all slots. The second parameter defines which FMB channel should be
used. It can be ‘0O’ or ‘1’. The message is the byte to be deposited into the FMB channel(s).

The second format is used to get messages. If no parameter is given, one message of each FMB
channel is fetched and displayed. If a channel is specified only this channel is addressed and the

message will be displayed.
Example:

? FMB

FMB channel O is empty
FMB channel 1 is empty

? FMB 1-21,0,$EF

? FMB 1-21,1,%10100001

? FMB
FMB channel 0 = $EF
FMB channel 1 = $A1

? FMB 1-21,1,$77

? FMB 1
FMB channel 1 = $77

? FMB 1/2/5/7-19/21,0,$1

?
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4.6 FUNCTIONAL - Perform Functional Test

Format: FUNCTIONAL

NOTE: This command is not designed for the user, but instead for internal purposes by
FORCE COMPUTERS.

4-6
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4.7 MEM - Set Data Bus Width of the VMEbus

Format: MEM
MEM 16
MEM 32

This command can display or set the data bus width of the CPU board on the VMEbus.
If no argument is entered, the current data bus width is displayed. If an argument of 16’ or ‘32’
is given, the data bus width is set to 16 or 32 bits respectively.

Example:

? MEM<cr>
Data bus width is set to 32 bits

X

MEM l1é6<cr>

?2 MEM<cr>
Data bus width is set to 16 bits

? MEM 32<cr>

2
-
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4.8 PROG - Program FLASH EPROM
Format: PROG [<source>[, <destination> [, <length > [, < width > ]]1]

This command is used to program FLASH EPROMs. All parameters may be specified on the
command line or may be entered interactively after the function has been invoked.

The first parameter <source> is the start address of the data which is to program into the
FLASH EPROM.

The second parameter < destination> represents the base address of the FLASH EPROM.

The third parameter <length> specifies the length of the FLASH EPROM. If O is entered the
length and width is automatically calculated.

The fourth parameter <width> selects the data width of the FLASH EPROMs. Three values are
possible: .

‘1’:  Byte width (8-bit)
‘2’ Word width (16-bit)
‘4" Long width (32-bit)

Please note that the FLASH EPROM(s) must be completely programmed. Therefore programming
only parts of a FLASH EPROM is not possible.

Example:
? PROG $100000 $FFC80000 0O

programming......
FLASH EPROM successfully programmed

? PROG
Source base address = $40800000
FLASH EPROM base address = $FFC80000
Source length (0 for automatic select) = $20000

Width (1,2 or 4)
programming......
FLASH EPROM successfully programmed

1
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4.9 SELFTEST - Perform On-board Selftest

Format: SELFTEST

This command performs a test of the on-board functions of the CPU board. It may only be run
if no other tasks are created. If there are any other tasks no selftest will be made and an error will
be reported. The selftest tests the memory of the CPU board and all devices on the board.

The following tests are performed in this order:

1. 1/0 test

This function tests the access to and the interrupts from the DUSCC. If the DUSCC cannot
generate interrupts an error will be reported. This test also checks if reading from and writing to
the floppy disk controller and the SCSI controller proceeds as expected.’

2. Memory test on the memory of the current task.

The following procedures are performed:

1) Byte Test

2) Word Test

3) Long Word Test

All passes of the memory test perform pattern reading and writing as well as bit shift tests. If
an error occurs while writing to or reading from memory it will be reported.

3. Clock Test

If the CPU does not receive timer interrupts from the PI/T 68230 an error will be displayed. This
ensures that VMEPROM could initialize the PI/T 68230 properly and the interrupts from the PI/T
are working.

CAUTION: During this process, all memory is cleared.
Example:
? SELFTEST

VMEPROM Hardware Selftest

1/0 test . . . . . passed
Memory test . . . . passed
Clock test . . . . passed

?

Only applicable when an EAGLE Module is installed which contains these devices.
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5. INSTALLING A NEWHARD DISK WITH THE ONBOARD SCSI CONTROLLER

NOTE: The following is only possible if an EAGLE Module is installed which contains an
SCSI controller.

The hard disk must be set to 256 bytes per block. The FRMT command of VMEPROM may be
used to set all hard disk parameters, to format the Winchester and to divide the disk into logical
partitions. Before starting the FRMT command, the number of the last logical block of the
Winchester must be known. The number of physical blocks per track must be 32, the number
of bytes per sector must be 256. By using the following equation:

(# of Heads) * (# of Cylinders) * (Blocks/Track) = # of Last logical block
The number of Heads and the number of Cylinders may be calculated.

NOTE: The maximum number of Heads is 16. The number of large and floppy partitions
are free definable by the user.

The following example aids in formatting a CDC 94211-5 Winchester.

? FRMT
68K PDOS Force Disk Format Utility 07-Sep-88
Possible Disk Controllers in this System are:
Controller #1 is not defined
Controller #2 is not defined
Controller #3 is a Force ISCSI-1
Controller #4 is a onboard CPU-40/41 SCSI
Drives that are currently defined in system are:
FO is controller #4 , drive select $82
F1 is controller # , drive select $83
WO is controller #4 , drive select $00

All not named drives are undefined

Select Menu: W,W0-W15=Winch; F,F0-F8=Floppy; Q=Quit
Select Drive: W
WO Main Menu: 1)Parm 2)BadT 3)Form 4)Veri 5)Part é)MWrit
P)Togl Q)auit

Command: 1
W0 Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit
Command: A
# of Heads = 10
# of Cylinders = 1022
Physical Blocks per Track = 32

Physical Bytes per Block = 256
Shipping Cylinder =

Step rate

Reduced write current cyl
Write Precompensate cyl

ocoocooQ

Current Winch Drive 0 Parameters:
# of Heads = 10
# of Cylinders = 1022
Physical Blocks per Track = 32

Physical Bytes per Block = 256
Shipping Cylinder = 0
Step rate = 0
Reduced write current cyl = 0
Write Precompensate cyl = OV
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{cont'd)

W0 Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit
Command: Q
WO Main Menu: 1)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ
P)Togl @)Quit

Command: 3

Sector Interleave = 0

Physical Tracks to FORMAT = 0,10219

Ready to FORMAT Winchester Drive 0 2 Y

Sector Interleave Table: 0,1,2,3,4,5,6,7,8,9,10,11,12,
13,14,15,16,17,18,19,20,21,22,
23,24,25,26,27,28,29,30,31

Issuing Format .Drive Command.
FORMAT SUCCESSFUL !

WO Main Menu: 1)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ
P)Togl Q)Quit
Command: 5
WO Partitions Menu: A)lter, D)isplay, R)ecalec, Q)uit
Command: A
# of Large partitions
# of Floppy Partitions
First track for PDOS Parts
Last track for PDOS Parts
First PDOS disk #

6
15

10219

Current Winch Drive 0 Partitions:
# of Large partitions

# of Floppy Partitions = 15
First track for PDOS Parts = 0
Last track for PDOS Parts = 10219
First PDOS disk # = 2
Total # of Logical Tracks = 10220

Disk # Logical Trks Physical Trks PDOS sectors

Base,Top Base, Top Total/{boot}
2 0,1502 0,1502 48064747872
3 1503,3005 1503,3005 48064 /47872
4 3006,4508 3006,4508 48064/47872
5 4509,6011 4509,6011 48064747872
6 6012,7514 6012,7514 48064747872
7 7515,9017 7515,9017 4B064/47872
9 9018,9097 9018,9097 2528/2336
10 9098,9177 9098,9177 2528/2336
1 9178,9257 9178,9257 252872336
12 9258,9337 9258,9337 252872336
13 9338,9417 9338,9417 252872336
14 9418,9497 9418,9497 252872336
15 9498,9577 9498,9577 2528/2336
16 9578,9657 9578,9657 252872336
17 9658,9737 9658,9737 2528/2336
18 9738,9817 9738,9817 252872336
19 9818,9897 9818,9897 2528/2336
20 9898,9977 9898,9977 252872336

21 9978,10057 9978,10057 252872336
22 10058,10137  10058,10137 252872336
23 10138,10217  10138,10217 2528/2336
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(cont'd)

WO Partitions Menu: A)lter, D)isplay, R)ecalc, Quit
Command: Q
WO Main Menu: 1)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl
Q)Quit
Command: 6
Write to Disk Y)es, N)o, F)ile : Y
Write to file (Y/N)2N
WO Main Menu: 1)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl
QQuit
Command: Q
Exit to Select Drive. Update Param RAM (Y/N) ? Y
System Parameter RAM Updated!!
Select Menu: W,W0-W15=Winch; F,F0-F8=Floppy; Q=Quit
Select Drive: Q

After formatting the disk, all logical partitions must be initialized using the INIT command. The example below
may be used to initialize the large logical partition number two.

? INIT

Enter Disk # :2

Directory Entries :1024

Number of sectors :47776

Disk Name :SYSTEM

Init: Disk # 2
Directory entries: 1024
Number of sectors: 47776
Disk name: SYSTEM

Initialize disk ? Y

?




This page was intentionally left blank



APPENDIX TO THE
INTRODUCTION TO VMEPROM




This page was intentionally left blank



Al.
A2.
AS.
A4.
Ab5.

B1.
B2.

H1.
H1.1

LIST OF APPENDICES

VMEbus Board Sefup .. ...... .. .. ittt ittt it iaananes A-1
VMEDBUS MEemory . ... oottt ittt et et e e e e e e e e e e e A-1
SYSB8K/SIO-T/S10-2 it e e e e e A-1
SYSB8K/ISIO-T/2 vt e e e e e e e e e e e A-3
SYS68K/ISCSI-1 Disk Controller . . ... .. ... i it A-4
Local FDC and SCSI Controller . .. .......c. i A-5
S-Record Formats . ... ... ...ttt ii ittt et et tntnemenenss B-1
S-ReCOrd TYPES . o vt ittt e e e e e e B-1
S-Record EXample . . . ... . i e e e e e e e e B-2
System RAM Definitions . ........... ¢t iiiinnnnnnsnns C-1
Task ControIMBlock Definitions .. ......... i nnnnnnnns D-1
Interrupt Vector Table of VMEPROM . . . . ... .. ... ... .. i, E-1
Benchmark Source Code . ... .... ...ttt intoennennnsn F-1
Special Locations . . ... ...ttt ittt ittt e G-1
Generation of Applications in EPROM . .. ... .. ... ... s H-1
General Information . . ... .. .. i i e e e e e e e e H-1

Replacing the User Interface . . . .. ... .. ... ... i, H-1



This page was intentionally left blamk



SECTION 8 APPENDIX TO THE INTRODUCTION TO VMEPROM

APPENDIX A

A. VMEbus Board Setup

This appendix summarizes the changes to be made to the default setup of additional VMEbus boards
so that they are VMEPROM compatible. Appendices A.2 through A.6 are available in EPROM, but
are not installed. All drivers may be installed with the INSTALL command. When INSTALL followed
by a question mark is entered, the following will appear:’

7 INSTALL ?

THE FOLLOWING UARTS AND DISK DRIVER ARE ALREADY IN EPROM:

UART TYPE 1 FORCE CPU-40/41/DUSCC ADDR: $FF004500
UART TYPE 2 FORCE SI0-1/2 ADDR: $FF004800
UART TYPE 3 FORCE IS10-1/2 ADDR: $FF004C00
UART TYPE 4 FORCE UNIX MAIL ADDR: $FF005100
DISK DRIVER FORCE SCSI CPU-40/41 ADDR: $FF005900
DISK DRIVER FORCE ISCSI-1 ADDR: $FF007300

By typing in: INSTALL <file>,<address> <cr>, a specific driver may be loaded in the system.
The addressed file should be located in EPROM.

A1. VMEbus Memory

In general, every FORCE memory board can be used together with VMEPROM. The base address
must be set correctly in order to use the board within the tasking memory of VMEPROM. The board
base addresses of any additional memory boards must be set to be contiguous to the on-board
memory. It is strongly recommended that only 32 bit memory boards are used because of speed
purposes.

A2. SYS68K/SIO-1/S10-2

These two serial 1/0 boards are set to the base address $B00000 by default. VMEPROM expects
the first SIO-1/SI0-2 boards at $FCB0O0000. This is in the standard VME address range (A24, D16,
D8) with the address $BO0000. The address modifier decoder (AM-Decoder) of the SIO-1/2 boards
must be set to:

Standard Privileged Data Access
Standard Nonpriviledged Data Access

! Please note that the printed UART and Disk Driver addresses are only examples. They may alternate according to software

versions.
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Please refer to the SIO User’s Manual for setup: |f a second SI0-1/2 board will be used, the base
address must be set to FCB0O0200. The AM-decoder setup described above must again be used.
Please refer to the User’s Manual of your S10 board for the address setup of the second SIO board.
Before using the driver for the SIO-1/2 board, the driver must be installed by using the INSTALL
command. The following must be entered:

? INSTALL U2,$FF004800

In order to install one of the ports of the SIO boards in VMEPROM, the BP command can be used.
The S10-1/2 boards use the driver type 2. To install the first port of a SIO board with a 9600 baud
rate, the following command line can be used:

? BP 4, 9600, 2, SFCB00000

The port can then be used as port number 4. Please note that the hardware configuration must be
detected before a port can be installed. This can be done with the CONFIG command or by setting
a front panel switch on the CPU Board and pressing RESET. Please refer to the command
description in the VMEPROM User’s Manual for a detailed description of the CONFIG and BP
commands. The base addresses of all ports of a SIO-1/2 board which must be specified with the
BP command is as follows: ‘

Si10 port # Address

1 (first SIO board) $FCB0O0000
2 $FCB00040
3 $FCB00080
4 $FCBOOOCO
5 $FCB00100
6 $FCB00140
1 (second SIO board) $FCB00200
2 $FCB00240
3 $FCB00280
4 $FCB002CO
5 $FCB00300
6 $FCB00340

VMEPROM supports up to two serial I/O boards. These can be either the SI0-1/2 board, the ISIO-
1/2 board, or a mixture of both. Please note that the first board of every type must be set to the
first base address. In using one SIO-1 board and one ISIO-1 board, the base address of the boards
must to be set to: : : ' ‘

S10-1 $FCB00000
1S10-1 $FC960000
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A3. SYS68K/ISIO-1/2

These serial 1/0 boards are set to the address $960000 in the standard VME address range by
default. VMEPROM awaits this board at this address (FC960000 for the CPU-40/41); no changes
need to be made to the default setup. An optional second board may be used. When used, the
address must be set to $980000. Read the SYS68K/ ISIO-1/2 User’s Manual for a description of
the base address setup. Before using the driver for the I1SIO-1/2 board, the driver must be installed
by using the INSTALL command. The following must be entered:

? INSTALL U3,$FF004C00

In order to install one of the ports of an ISIO board in VMEPROM, the BP command can be used.
The I1S10-1/2 boards are driver type 3. In order to install the first port of an ISIO board with a 9600
baud rate, the following command line can be used:

? BP 4, 9600, 3, $FC968000

The port number is four. The hardware configuration must be detected before a port can be
installed. This is done with the CONFIG command, or by setting a front switch on the CPU board
and pressing RESET. Read the command description in the VMEPROM User’s Manual for a
description of the CONFIG and BP commands. The base address of all 1SI0-1/2 ports, specified by
the BP command, is as follows:

ISIO port # Address

1 (first ISIO board) $FC968000
2 $FC968020
3 $FC968040
4 $FC968060
5 $FC968080
6 $FC9680A0
7 $FC9680CO
8 $FC9680EO
1 (second ISIO board) $FC988000
2 $FC988020
3 $FC988040
4 $FC988060
5 $FC988080
6 $FC9880A0
7 $FC9880CO
8 $FC9880EO

VMEPROM supports two serial I/0 boards. These can be the S10-1/2 or ISI0-1/2 board or mixture
of both. The first board of each type must be set to the first base address. When using one S10-1
and one ISI0-1 board, the base address of the boards must be set to:

SI0-1 $FCB00000
IS10-1 $FC960000
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A4. SYS68K/ISCSI-1 Disk Controller

- VMEPROM supports up to two floppy disk drives and three Winchester disk drives together with the
ISCSI-1 disk controller.  The floppy drives must be jumpered to drive select 3 and 4 and can be
accessed as disk number 0 and 1 out of VMEPROM. The floppy drives are installed automatically
when a ISCSI-1 controller is detected by the CONFIG command or after pressing RESET when the
front panel switch of the CPU board is set to detect the hardware configuration. Usable floppy
drives must support 80 tracks/side, and must be double sided/double density. The step rate used
is 3 ms. The Winchester drives are not installed automatically. The VIVIEPROM FRMT command
must be used for defining the following factors: : :

° Th

he physical structure of the drive (i.e. number of heads, number of cylinders, drive select
number, etc.)
° The bad block of the Winchester drive
. The partitions to be used

If this setup is done once for a particular drive, the data is stored in the first sector of the Winchester
and is loaded automatically when the disk controller is installed in VMEPROM. - The driver for the
ISCSI-1 may be installed by using the INSTALL command. The following must be entered:

? INSTALL W,$FF007300

The default base address of the ISCSI-1 controller is $A00000 in the standard VME address range.
This is the address $FCAO00000 for the CPU board and no changes have to be made to this setup.
The ISCSI-1 driver uses interrupts by default. This cannot be disabled. Please make sure that the
interrupt daisy chain is closed so that the controller can work properly.
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A5. Local FDC and SCSI Controller

NOTE: The following chapter only applies to those CPU boards which contain an
installed EAGLE Module with a floppy and/or SCSI controller.

VMEPROM supports up to two floppy disk drives and three Winchester disk drives together with the
local FDC and SCSI Controller. The floppy drives are installed automatically.

Here are the required floppy drive settings:

° Drive select 2(0) or 3{(1); VMEPROM access drive select 2 as disk O and drive select 3 as disk
1

° Head Load is to be executed if Motor On and Drive Select is TRUE.
° Pin 34 of the floppy interface should select the Disk Change signal.?

] Pin 2 of the floppy interface selects high or normal density.®> When this signal is "low level”,
it designates normal density mode. VMEPROM only operates under normal density.

° Pin 4 should be the Eject signal.*

The step rate used is 3 ms.

The Winchester drives are not installed automatically.

The VMEPROM FRMT command must be used for defining the following factors:

° The physical structure of the drive (i.e. number of heads, number of cylinders, drive select
number, etc.)

° The bad block of the Winchester drive
° The partitions to be used

If this setup is done once for a particular drive, the data is stored in the first sector of the Winchester
and is loaded automatically when the disk controller is installed in VMEPROM. Upon viewing the
VMEPROM Banner, the driver for the local FDC and SCSI controller is already installed. For this
driver, memory is needed for hashing. The storage for the hashing buffers is allocated at the top
of memory.

2 Only if the floppy drive is able to generate or read this signal.
*pITO

‘piTO
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APPENDIX B

B. S-Record Formats

B1. S-Record Types

Eight types of S-records have been defined to accommodate the needs of the encoding,
transportation and decoding functions. VMEPROM supports SO, S1, S2, S3, S7, S8 and S9 records
(S7 and S8 on load only).

An S-record format module may contain S-records of the following types:

SO The header record for each block of S-records.

S$1 A record containing code/data and the 2-byte address at which the code/data is to reside.

§2 A record containing code/data and the 3-byte address at which the code/data is to reside.

S3 A record containing code/data and the 4-byte address at which the code/data is to reside.

S5 A record containing the number of S1, S2 and S3 records transmitted in a particular block.
The count appears in the address field. There is no code/data field. Not supported by
VMEPROM.

S7 A termination record for a block of S3 records. The address field may optionally contain the
4-byte address of the instruction to which control is to be passed. There is no code/data
field.

S8 A termination record for a block of S2 records. The address field may optionally contain the
3-byte address of the instruction to which control is to be passed. There is no code/data

field.

S9 A termination record for a block of S1 records. The address field may optionally contain the
2-byte address of the instruction to which control is to be passed.

Only one termination record is used for each block of S-records. S7 and S8 records are usually used
only when control is to be passed to a 3 or 4 byte address. Normally, only one header record is
used, although it is possible for multiple header records to occur.

B-1
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B2. S-Record Example

$214020000000004440002014660000CB241F8044CB1
S$214020010203C0000020E428110C1538066FA487AE4
S214020020001021DF0008487A001221DF000C4E750E
S21402003021FC425553200030600821FC41444452C2

XX.~- Check-sunm

):0.0.90.0.0.9.0.0.0.0.0.0:0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.9:¢ Data
0200XX 24 bit Address
14 Byte Count
S2 Record Type
S9030000FC
FC Check-sum
0000 Data
03 Byte Count
S9 Record Type
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APPENDIX TO THE INTRODUCTION TO VMEPROM

C. System RAM Definitions

APPENDIX C

/* SYRAM:H -- DEFINITION OF SYRAM BLOCK OF MEMORY
05-Jan-88 Revised to correspond to PDOS 3.3
BRIAN C. COOPER, EYRING RESEARCH INSTITUTE, INC.

Copyright 1985-1988
*/
#define NT 64
#define NM  ((NT+3)&0xFC)
#define NP 16
#define ND  ((NT+3)&0xFC)
#define NC 8
#define NF 64
#define NU 15
#define 12 6
#idefine MZ  0x4000000
#define TZ 64

#idefine NTB NT
#define NTM NM
#define NTP NP
#define NCB NC
#define NFS NF
#define NEV ND
#define NIE (ND/2)
#define NPS (NU+1)
#define P2P 12
#define MMZ Mz
#define TMZ T2

#define IMK (OxFF>>(8-P2P))
#define NCP ((1<<P2P)+2)
#define MPZ 2048
#idefine MBZ (MMZ/MPZ)
#define NMB (MBZ/8)
#define FSS 38

#define TQB 2

#define TQM (TQB+4)
#define TQE (TQM+2)
#define TQS (TQE+2)
#idefine TBZ (TQS+2+4)
#define BPS 256

#define NRD 4

struct SYRAM{

/*000*/ char *_bios;

/*004*/ char * _mail;
/*008*/ unsigned int _rdkn;
/*00A*/ unsigned int _rdks;
/*00C*/ char *_rdka;
/*010*/ char _bflg;

/*011*/ char _dflg;

/*¥012*%/ int _f681;

/*014*/ char *_sram;

/*018*/ int sparel;

/*01A*/ int _fent;

/*01C*/ long _tics;

/*020*/ unsigned char _smon;
/*021*/ unsigned char _sday;
/*022*%/ unsigned char _syrs[2];
/*024*/ unsigned char _shrs;
/*025*/ unsigned char _smin;
/*026*/ unsigned char _ssec[2];
/*028*/ char _patb[16];
/*038*/ char _brkf[16]1;
/*048*/ char _f8bt[16];
/*058*/ char _utypl[16];
/*068*%/ char _urat[16];

number of tasks
number of task messages

number of task message pointers

number of delay events

number of active channel buffers

number of file slots
number of 1/0 UART ports
input buffer size (2°p2p.
maximum memory size

task message size

input buffer wrap around mask

(# characters/port) + 2
memory page size
memory bitmap size
number of map bytes
file slot size

TCB index

map index

event #1 / event #2
scheduled event
TASK entry size
bytes per sector
number of RAM disks

address of bios rom
*mail array address
*ram disk #

*ram disk size

*ram disk address
basic present flag
directory flag
68000768010 flag
run module B$SRAM
reserved for expansion
fine counter

32 bit counter
month

day

year

hours

minutes

seconds

input port allocation table
input break flags
port flag bits

port uart type

port rate table
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C. System RAM Definitions (cont’d)

/*078*/
/*082*/
/*084*/
/*086*/
/*088*/
/*098*/
/*0A8*/
/*0AC*/
/*0B0*/
/*0B4*/
/*0B6*/
/*0B8*/
/*0B9*/
/*0BA*/
/*0BB*/
/*0BC*/
/*0BD*/
/*0BE*/
/7*0C0*/
/*0C1*/
/*0ce*/
/*0C3*/
/*0C4*/
/*0C8*/
/*0CA*/
/*0D0*/
/*0D6*/
/*0EE*/
/*0EA*/
/*0EE*/
/*QF2%/
/*QF6*/
/*0FA*/
/*0FB*/
/*OFC*/
7*100%/
/*11C*/
7*158%/
/*198%/
/*

/* the

/* configuration for VMEPROM is defined to:
/* NT = 64, NF = 64, Mz = $400000

char _evtb[10];
char _evtol2];

char
char
char
long
long
char
char
int

int

evtil[2];
evts[2];
ev128116];
evtm[4];
_belk;
*_tltp;
*_utcb;
suim;
usim;

char _sptn;
char _utim;
char _tpry;
char _tskn;

char
char
chur
C' o
ck »
ch -
char

spare2;
_tqux;
_tlekI2];
e122;
e123;
e124;
e125;

to..4 _cksm;

int

char
char
char
char
char
char
char
char
char
char
long

_pnod;
bser(6];
iler(6];
cent [161;
*_wind;
* _wadr;
* _chin;
*_chot;
*_iord;
_fect;
_pidn;

* begn;

int _rwcl{14];

char
char
long

* opipl15];
* _uart[16];
_mapb;

0-79 event table

80-95 output events

96-111 input events

112-127 system events

task 128 events

events 112-115 timers

clock adjust constant

task list pointer

user tcb ptr

supervisor interrupt mask

user interrupt mask

spawn task no. (** must be even **)
user task time

task priority (** must be even **)
current task number

reserved

task queue offset flag/no

task lock/reschedule flags

batch task #

spooler task #

system checksum

pnet node #

bus error vector

illegal vector

control C count

window id’s

window addresses

input stream

output stream

i/o redirect

file expand count
processor ident byte

abs addr of K1$BEGN table
port row/col 1..15

output port pointers 1..15
uart base addresses 1..15
memory map bias

following change with different configurations:

/* NOTE: the offset on top of each line is calculated only for this

/*019C*/
/*119¢c*/
/*157A%/
/*1958%/
1%1968*/
/*19EA*/
/*1DEA*/
/*25EA*/
/*26EA*/
/*36EA*/
/*374A%/
/*3894%/
/*3B16*/
/*3856%/
/*3B66*/
/*6366%/
J*4CEE*/
J*4CET*/
/*4CEB*/
/*4CEC*/
/*GCFO*/
I

con

char
char
char
char
int

char
char
long
char
char
char
char
int

int

char
char
char
char
long
long
int

figuration

_maps [NMB] ;

_port [(NPS-1)*NCP];

_iout [(NPS-1)*NCP];
rdtb[161;

_tque[NTB+1];

TtUstINTB*TB2];

_tsev[NTB*32];

_tmtf[NTM];

“tmbf [TMZ*NTM] ;
tmsp[NTP*6] ;

devt [2+NEV*10]1;
bsct[32];

xchi [NCB];

xchb [NCB*BPS] ;
xfsl [NFS*FSS];
12lk;

_L31lk;

_drvi;

_utll;
_rdkLINRD*4 + 11;

deiq[2+8+NIE*10]; -

system memory bitmap
character input buffers
character output buffers
redirect table

task queue

task list

task schedule event table
to/from/INDEX.W

task message buffers

task message pointers

delay event insert queue
delay events

basic screen command table
channel buffer queue

channel buffers

file slots

level 2 lock (file prims, evnt 120)
level 3 lock (disk prims, evnt 121)
driver link list entry point
utility link list entry point
RAM disk list
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APPENDIX D

D. Task Control Block Definitions

#define MAXARG 10 /* max argument count of the cmd line */

#define MAXBP 10 /* max 10 breakpoints */

#define MAXNAME 5 /* max 5 names in name buffer */

#define TMAX 64 /* Max number of tasks */

#define ARGLEN 20 /* maximum argument length */

/* special system flags for VMEPROM */

#define SOMEREG 0x0001 /* display only PC,A7,A6,AS */

#define T_DISP 0x0002 /* no register display during trace(T7C>1) */

#define T_SUB  0x0004 /* trace over subroutine set */

#define T_ASUB 0x0008 /* trace over subroutine active */

#define T_RANG 0x0010 /* trace over range set */

#define REG_INI 0x0020 /* no register initialization if set */

#define RE_DIR 0x0040 /* output redirection into file and */
/* console at the same time */

/* the registers are stored in the following order: */

#define VBR 0

#define SFC 1

#define DFC 2

#define CACR 4

#define PC 5

#define SR 6

#define USTACK 7

#define SSTACK 8

#define MSTACK ¢

#define DO 10 /¥ 10-17 = DO-D7 */

#define AO 18 /* 18-24 = AD-A6 */

#define N_REGS 25

#define BYTE unsigned char

#define WORD unsigned int

#define LWORD unsigned long

struct TCB{

/*000*/ char _ubuf [256]; /* 256 byte user buffer */

/*100*%/ char _clb(80]; /* 80 byte monitor command line buffer */

/*150*%/ char _mwb[32]; /* 32 byte monitor parameter buffer */

/*170*/ char _mpb[60]1; /* monitor parameter buffer */

/*1AC*/ char _cobl8]; /* character out buffer */

/*1B4*/ char _swb[508]; /* system work buffer/task pdos stack */

/*3B0*/ char *_tsp; /* task stack pointer */

/*3B&*/ char *_kil; /* kill self pointer */

/*3B8*/ long _sfp; /* RESERVED FOR INTERNAL PDOS USE */

/*3BC*/ char _svf; /* save flag -- 68881 support (x881) */

/*3BD*/ char _iff; /* RESERVED FOR INTERNAL PDOS USE */

/*3BE*/ long _trpl16}1; /* user TRAP vectors */

/*3FE*/ long _zdv; /* zero divide trap */

/*402*%/ long _chk; /* CHCK instruction trap */

/*606*/ long _trv; /* TRAPV Instruction trap */
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D. Task Control Block Definitions (cont’d)

/*40A*/ long _trc; /* trace vector */
/*40E*/ long _fpal2l; /* floating point accumulator */
/*416*%/ long *_fpe; /* fp error processor address */
/*41A*/ char *_clp; /* command line pointer */
/*41E*/ char *_bum; /* beginning of user memory */
/*422*%/ char *_eum; /* end user memory */
/*626%/ char *_ead; /* entry address */
/*42A*/ char *_imp; /* internal memory pointer */
/*42E*/ int _aci; - /* assigned input file 1D */
/*430*/ int _aci2; /* assigned input file ID’s x/
/*432%/ int _len; /* last error number */
/*434*/ int  _sfi; /* spool file id */
/*436%/ BYTE _flg; /* task flags (bit 8=command line echo) */
/*437*%/ BYTE _slv; /* directory level */
/*438%/ char _fec; /* file expansion count */
/*439*/ char _sparel; /* reserved for future use */
/*43A*/ char _cscl2]; /* clear screen characters */
/*43C*/ char _pscl2]; /* position cursor characters */
/*43E*/ char _sds[3]; /* alternate system disks */
/*441%/ BYTE _sdk; /* system disk */
/*442%/ char *_ext; /* XEXT address */
/*446%/ char *_err; /* XERR address */
/*44A*/ char _cmd; /* command line delimiter */
/*44B*/ BYTE _tid; /* task id */
/*44C*/ char _ecf; /* echo flag */
/*44D*/ char _cnt; /* output column counter */
/*44E*/ char _mmf; /* memory modified flag */
/*44F*/ char _prt; /* input port # */
/*450*%/ char _spu; /* spooling unit mask */
/*451*%/ BYTE _unt; /* output unit mask */
/*452%/ char _ulp; /* unit 1 port # */
/*453*/ char _u2p; /* unit 2 port # */
/*454*%/ char _uép; /* unit 4 port # */
/*455%/ char _u8p; /* unit 8 port # */
/*456%/ char _spare2([26]; /* reserved for system use */
/************i**************************'k***'k****************************************************/
/* VMEPROM variable area */
/************************************************************************************************/
/*470*/ char linebuf([82]; /* command line buffer */
/*4C2*/ char alinebuf[82]; /* alternate line buffer */
/*514*/ char cmdlinel82]; /* alternate cmdline for XGNP */
/*566*/ int  allargs, gotargs; /* argc save and count for XGNP */
/*56A*/ int  argc; /* argument counter */
/*¥56C*/ char *argv[MAXARGI; /* pointer to arguments of the cmd line */
/*594*/ char *odir, *idir; /* 1/0 redirection args from cmd line */
/*¥59C*/ int  iport,oport; /* 1/0 port assignments */
/*S5A0*/ char *ladr; /* holds pointer to line in_mwb */
/*5A4*/ LUWORD offset; /* base memory pointer */
/*5A8%/ int  bpent; /* num of defined breakpoints */
/*5AA*/ LWORD bpadr [MAXBP]; /* breakpoint address */
/*5D2*/ WORD bpinst [MAXBPI; /* breakpoint instruction */
/*5E6*/ char bpcmd [MAXBP] [11]; /* breakpoint command */

D-2
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D. Task Control Block Definitions (cont’d)

/*654*/ WORD
/*668%/ WORD

/*67C*/ LWORD
/*680%/ WORD
/%682%/ WORD

/%*684%/ WORD

/*686%/ char
/*691*/ char
/*692*/ char
/*6BA*/ char
/%782*%/ WORD
/*784%/ LWORD
/*78C*/ LWORD
/*7F0*/ WORD
J*TF2*%/ WORD
/*TF&*/ WORD
/*TF6*/ WORD
/*7F8*%/ LWORD
/*TFC*/ char
/*8C6*/ char
/*BE8*/ char
/*FOA*/ LWORD
/*FO6A*/ LWORD
/*F6E*/ LWORD
/*F72*/ LWORD
/*F76*/ BYTE
/*FB2*/ BYTE
/*FB&*/ BYTE
/*FB6*/ char
/*FCO*/ long
/*FC4*/ long
/*FC8*/ BYTE
/¥FC9*/ BYTE
/*FCA*/ WORD

/*FCC*/ LWORD
/*ED4*/ LWORD
/*FD8*/ BYTE

char
bH

bpocc [MAXBP] ;
bpcocc [MAXBP] ;

bptadr;
bptinst;
bptocc;

bptcocc;

bptemd[11];
outflag;
namebn [MAXNAME] 8] ;
namebd [MAXNAME] [40] ;
errent;

times, timee;
pregs [N_REGS];
tflag;

tcount;
tacount;
bpact;

savesp;

VMEMSP [202] ;
VMESSP [802] ;
VMEPUSP [802] ;
f_fpreg[3*8];
f_fper;
f_fpsr;
f_fpiar;
f_save[0x3c];
cleos[2];
cleol[2];
u_prompt [10];
c_save;
exe_cnt;
nokill;

u mask

sysflg,

t_rangel2];
ex_regs;

sparend[0x1000-0xFD8] ;
_tbel01;

# of times the breakpoint should be
skipped

# of times the breakpoint is already

skipped
temp. breakpoint address
temp. breakpoint instruction

# of times the temp. breakpoint should

be skipped

# of times the temp. breakpoint is
already skipped

temp. breakpoint command

output messages (yes=1,no=0)
Name buffer, name

Name buffer, data

error counter for test ..
start/end time

storage area of processor regs
trace active flag

trace count

active trace count

break point active flag

save VMEprom stack during GO/T etc
Master stack, handle w/ care
supervisor stack, handle w/ care
vmeprom internal user stack
floating point data regs

FPCR reg

FPSR reg

FPIAR reg

FPSAVE for null and idle

clear to end of screen parameter
clear to end of line parameters
user defined prompt sign

save Cache control register
execution count

kill task with no input port
unit mask for echo

system flags used by VMEPROM

bit 0: display registers short form

bit 1: trace without reg. display

bit 2: trace over subroutine

bit 3: trace over subroutine active

bit 4: trace over range

bit 5: no register initialization

bit 6: output redirection into file
and console at the same time

start/stop PC for trace over range

pointer to area for saved regs
make tcb size $1000 bytes
task beginning
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APPENDIX E
E. Interrupt Vector Table of VMEPROM
Vector Vector
Number/s HEX Assignment
(o] 000 Reset: Initial Interrupt Stack Pointer
1 004 Reset: Initial Program Counter
2 008 Bus Error
3 00C Address Error
4 010 lllegal Instruction
5 014 Zero Divide
6 018 CHK, CHK2 Instruction
7 o1cC FTRAPcc, TRAPcc, TRAPV Instructions
8 020 Privilege Violation
9 024 Trace
10 028 VMEPROM System Calls
11 02C Coprocessor Instructions
12 030 {(Unassigned, Reserved)
13 034 Not used by MC88040
14 038 Format Error
15 03C Uninitialized Interrupt
16 040 -
THROUGH }»> (Unassigned, Reserved)
23 05C -
24 060 Spurious Interrupt
25 064 AV1
26 068 AV2
27 06C AV3
28 070 AV4
29 074 AV5
30 078 AV6
31 07C AV7
32 080 )
THROUGH }» TRAP #0-15 Instruction Vectors
47 OBC -
48 0Co FPCP Branch or Set on Unordered Condition
49 0Cc4 FPCP Inexact Result
50 ocs FPCP Divide by Zero
51 occC FPCP Underflow
52 oDo FPCP Operand Error
53 oD4 FPCP Overflow
54 oDs8 FPCP Signaling NAN
55 oDC FPCP Unimplemented Data Type
56 OEO PMMU Configuration
57 OE4 PMMU lilegal Operation
58 OES8 PMMU Access Level Violation
59 OEC A
THROUGH }» Unassigned, Reserved
63 OFC
64 100 A
THROUGH }» S10-1/2 Interrupt Vectors
75 12C -
76 130 A
THROUGH |»> 1S10-1/2 Interrupt Vectors
83 14C 4




SYS68K/CPU-40/41 USER’S MANUAL ' FORCE COMPUTERS

Vector Vector

Number/s HEX Assignment
84 150 -

THROUGH > User Defined
118 ID8 -
119 IDC Disk Interrupt Vector
120 1E0 1

THROUGH |» User Defined
191 2FC -
192 300 Mailbox O
193 304 Mailbox 1
194 308 Mailbox 2
195 30C Mailbox 3
196 310 Mailbox 4
197 314 Mailbox 5
198 318 Mailbox 6
199 31C Mailbox 7
200 320 =

THROUGH > Reserved
223 37C -
224 380 Timer
225 384 Reserved
226 388 Reserved
227 38C Reserved
228 390 FMB1 Refused
229 394 FMBO Refused
230 398 FMB1 Message
231 39C FMBO Message
232 3A0 ABORT
233 3A4 ACFAIL*
234 3A8 SYSFAIL*
235 3AC DMA Error
236 3BO DMA Normal
237 3B4 PARITY Error
238 3B8 Reserved
239 3BC Reserved
240 3Co LOCAL1
241 3C4 LOCAL2
242 3C8 LOCAL3
243 3CC LOCAL4
244 3D0 LOCALS
245 3D4 LOCALS
246 3D8 LOCAL7
247 3DC LOCALS
248 3EO A

THROUGH > Reserved
254 3F4 -
255 3FC Empty Interrupt
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APPENDIX F

F. Benchmark Source Code

kkkkhkhkkhhhkhkrkhhkhkhkhkhhkhkhkhhkkhhkhhhkhkhkhkhhhhhkhhhhhhkhhhhhhkhkhhkkhxkx

** Module name: Assembler benchmarks Version: 1.0 * %
** date started: 20-Apr-87 M.S. last update: 23-Apr-87 M.S. **
* % Copyright (c) 1986/87 FORCE Computers GmbH Munich * %

R R R R AR AR R R R RS L 22 2 R R L EEEEEREEEEEEEEESEE RS & X
*
section O

opt alt,P=68020,P=68881
xdef .benchex

xdef .BEN1BEG, . BEN1END
xdef .BEN2BEG, . BEN2END
xdef .BEN3BEG, . BEN3END
xdef .BEN4BEG, . BEN4END
xdef .BEN5SBEG, . BENSEND
xdef .BEN6BEG, . BENG6END
xdef .BEN7BEG, . BEN7END
xdef .BEN8BEG, . BENS8END
xdef .BEN9BEG, . BEN9END
xdef .BEN10BEG, .BEN1OEND
xdef .BEN11BEG, .BEN11lEND
xdef .BEN12BEG, .BEN12END
xdef .BEN13BEG, .BEN13END
xdef .BEN14BEG, .BEN14END
page

*

benchmark execution: benchex(address)

movem.l dl-a6,-(a7)
move.l 15%4(a7),a0l

jsr (a0)
movem.l (a7)+,dl-aé
rts

*

BENCH #1: DECREMENT LONG WORD IN MEMORY 10.000.000 TIMES

LEA.L  @010(PC),R0
MOVE.L #10000000, (20)
@020 SUBQ.L #1, (AO)
BNE.S @020
RTS
@010 DS.L 1

*

* BENCH #2: PSEUDO DMA 1K BYTES 50.000 TIMES
*
MOVE.L #50000,D2 ; DO 50000 TRANSFERS
@001 MOVE.W #$FF,D3 ; EACH IS 1K BYTES
LEA.L  @010(PC),Al ; Al POINTS TO SOURCE AND DESTINATION
@002 MOVE.L (Al),(Al)+
DBRA D3,@002
SUBQ.L #1,D2
BNE.S @001
RTS
NOP
@010 NOP
PAGE
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(cont’q)

BENCH #3: SUBSTRING CHARACTER SEARCH 100.000 TIMES TAKEN FROM EDN 08/08/85

* % % ¥

MOVE.L #100000,D4
@002 MOVE.L #15,D0
MOVE.L #120,D1
LEA.L  EDN1DAT(PC),Al
LEA.L  EDN1DAT1(PC),A0
BSR.S  EDN1
SUBQ.L #1,D4
BNE.S @002
RTS
* .
k*%%%x%x* BEGIN EDN BENCH #1 ****%%x
EDN1 MOVEM.L D3/D4/A2/A3,-(A7)
SUB.W DO,D1
MOVE.W D1,D2
SUBQ.W #2,D0
MOVE.B (AO)+,D3
@010 CMP.B (Al)+,D3
@012 DBEQ D1,@010
BNE.S @090
MOVE.L AO,A2
MOVE.L Al,A3
MOVE.W DO,D4
BMI.S @030
@020 CMP.B (A2)+, (A3)+
DBNE D4, @020
BNE.S @012

@030 SUB.W D1,D2
@032 MOVEM.L (A7)+,D3/D4/R2/A3
RTS

@090 MOVEQ.L #-1,D2
BRA.S @032

**x%x%x%%% END EDN BENCH #1 **kk*x%x

EDN1DAT DC.B £000000000000000000000000000000°
DC.B 000000000000000000000000000000°

EDN1DAT1 DC.B 'HERE IS A MATCHO000000000000000°
PAGE

*
* BENCH #4: BIT TEST/SET/RESET 100.000 TIMES TAKEN FROM EDN 08/08/85

*
MOVE.L #100000,D4
LEA.L  EDN2DAT(PC),A0
@010 MOVEQ.L #1,DO ; TEST
MOVEQ.L #10,D1
BSR.S  EDN2
MOVEQ.L #1,DO0
MOVEQ.L #11,D1
BSR.S  EDN2
MOVEQ.L #1,DO
MOVE.W #123,D1
BSR.S  EDN2
MOVEQ.L #2,DO0 ; SET
MOVEQ.L #10,D1
BSR.S  EDN2
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(cont’d)

MOVEQ.L #1,D0
MOVEQ.L #11,D1
BSR.S  EDN2
MOVEQ.L #1,DO0
MOVE.W #123,D1
BSR.S  EDN2
MOVEQ.L #3,D0 ; RESET
MOVEQ.L #10,D1
BSR.S  EDN2
MOVEQ.L #1,D0
MOVEQ.L #11,D1
BSR.S  EDN2
MOVEQ.L #1,DO
MOVE.W #123,D1
BSR.S  EDN2
SUBQ.L #1,D4
BNE.S @010
RTS

EDN2 SUB.W  #2,DO
BEQ.S @020
SUBQ.W #1,DO
BEQ.S @030

@010

* BFTST  (A0){D1:1}
DC.W $E8DO
DC.W $0841
SNE D2
RTS

@020

* BFSET  (A0){D1:1}
DC.W SEEDO
DC.W $0841
SNE D2
RTS

@030

* BFTST  (A0){D1:1}
DC.W SE8DO
DC.W $0841
SNE D2
RTS

EDN2DAT DC.L 0,0,0,0
PAGE

*

* BENCH #5: BIT MATRIX TRANSPOSITION 100.000 TIMES

* TAKEN FROM EDN 08/08/85

*

MOVE.L #100000,D4

LEA.L  EDN3DAT(PC),A0
@002 MOVE.L #7,DO0

MOVEQ.L #0,D1

BSR.S  EDN3

SUBQ.L #1,D4

BNE.S @002

RTS
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(cont’d)

EDN3 MOVEM.L D1-D7,-(A7)
MOVE.L D1,D2
MOVE.W DO,D7
SUBQ.W #2,D7
@010 ADDQ.L #1,D1
MOVE.L D1,D3
ADD.L DO,D2
MOVE.L D2,D4
@020
BFEXTU (AO){D3:1},D5
BFEXTU (AO){D4:1},D6
BFINS D5, (A0){D4:1}
BFINS D6, (A0){D3:1}
ADD.L  DO,D3
ADDQ.L #1,D4
CMP.L D3,D4
BNE.S @020
DBRA D7,@010
MOVEM.L (A7)+,D1-D7
RTS
EDN3DAT DC.B $01001001
DC.B $01011100
DC.B $10001110
DC.B $10100101
DC.B $00000001
DC.B $01110010
DC.B $10000000

EVEN
PAGE
*
* BENCH #6: CACHE TEST - 128KB PROGRAM IS EXECUTED 1000 TIMES
* CAUTION: THIS BENCHMARK NEEDS 128 KBYTE MEMORY
*
LEA.L  @O010(PC),A2
MOVE.L #$203A0000,D1 ; OPCODE FOR MOVE.L ($0,PC),D
MOVE.L #$20000/4,D2 ; LENGTH IS 128 KBYTE
@004 MOVE.L D1, (A2)+ ; LOAD OPCODE TO MEMORY
SUBQ.L #1,D2
BNE.S @004
MOVE.W #S$S4E75, (A2) ; APPEND RTS
* PROGRAM IS NOW LOADED —-- START 1000 TIMES

MOVE.L #1000,D3
@008 BSR.S @010
SUBQ.L #1,D3
BNE.S @008
RTS
* .
@o10 DC.L 0 ; PROGRAM WILL START HERE
PAGE
*

* BENCH #7: FLOATING POINT 1.000.000 ADDITIONS
*

MOVE.L #1000000,D5

FMOVE.L #0,FPO

FMOVE.L #1,FP1
@010 FADD.X FPO,FP1

SUBQ.L #1,D5

BNE.S @010

RTS
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(cont’d)

*

* BENCH #8: FLOATING POINT 1.000.000 SINUS
*

MOVE.L #1000000,D5

FMOVE.L #1,FP1
@010 FSIN.X FP1

SUBQ.L #1,D5

BNE.S @010

RTS

PAGE

*

* BENCH #9: FLOATING POINT 1.000.000 MULTIPLICATIONS
*

MOVE.L #1000000,D5

FMOVE.L #1,FPO

FMOVE.L #1,FP1
@010 FMUL.X FPO,FP1

SUBQ.L #1,D5

BNE.S @010

RTS

page

*

* PDOS BENCHMARK #1: CONTEXT SWITCHES
*

MOVE.L #100000,D6

@000 XSWP ; CONTEXT SWITCH
SUBQ.L #1,D6 ;DONE?
BGT.S @000 ;N
RTS
PAGE

*

* PDOS BENCHMARK #2: EVENT SET
*

MOVEQ.L #32,D1 7 SELECT EVENT 32
MOVE.L #100000,D6
*
@000 XSEV ;SET EVENT
SUBQ.L #1,D6 ;DONE?
BGT.S @000 ;N
RTS
PAGE

*

* PDOS BENCHMARK #3: CHANGE TASK PRIORITY
*

MOVEQ.L #-1,DO0 ; SELECT CURRENT TASK
MOVEQ.L #64,D1 ;SET PRIORITY TO 64
MOVE.L #100000,D6
*
@000 XSTP ;SET PRIORITY
SUBQ.L #1,D6 ;DONE?
BGT.S @000 ;N
RTS
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(cont’d)

*
* PDOS BENCHMARK #4: SEND TASK MESSAGE

*

CLR.L DO ; SELECT TASK #0

LEA.L  MESO1(PC),Al ; POINT TO MESSAGE
MOVE.L #100000,D6

*

@000 XSTM ; SEND MESSAGE
XKTM ;READ MESSAGE BACK
SUBQ.L #1,D6 ;DONE?

BGT.S @000 ;N

RTS

MESO1  DC.B *BENCH #13°,0
EVEN
PAGE

*

* PDOS BENCHMARK #5: READ TIME OF DAY
*

MOVE.L #100000,D6

@000 EQU *
XRTP
SUBQ.L #1,D6 ;DONE?
BGT.S @000 :
RTS
end
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APPENDIX G

G. Special Locations

The following table describes some special locations in the EPROM. These locations define the
default setup of the name of the startup file, user program location and RAM disk addresses. These
options can be selected by front panel switches.

The locations shown in the table can be changed by the user to adapt VMEPROM to every
environment. To make the necessary changes, please conduct the following steps:

1. Read the EPROMs with an EPROM programmer
2. Modify the code
3. Burn new EPROMs and keep the old ones in a safe location

4. Insert the new EPROMs in the CPU board and test the changes
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The address of the following table is located at address $C relative to the begin of the EPROM):

Offset Size Default Description
$00 DS.B 22 ‘SY$STRT',0 Name of the startup file. It has to be a O-terminated string.
$16 DS.W 1 8 | Disk no. of first RAM disk entry.
DS.W 1 2048 | No. of 256 byte sectors.
Ds.L 1 $40800000 | Start address of first RAM disk.
DS.W 1 8 | Disk no. of second RAM disk entry.
DS.W 1 2048 | No. of 256 byte sectors.
Ds.L1 $40700000 | Start address of second RAM disk.
DS.W1 8 | Disk no. of third RAM disk entry.
DSW i1 256 | No. of 256 byte sectors.
Ds.L 1 $FFC10000 | Start address of third RAM disk.
$2E DsS.B 18 'SY$DSK',0 Default name of initialized RAM disk. It must be a O-terminated string.
$40 Ds.L1 $40800000 | These four entries contain the address which is jumped to after kernel
Ds.L1 I intialization. The second entry contains the address of the BOOT
Ds.L1 $FFC10000 | command. The fourth address is the start address of the VMEPROM
Ds.L1 C I, shell. These values depend on the VMEPROM version.
$50 Ds.B 4 ‘USER’ Disk drivers need this ident to make sure that below data is valid.
$54 Ds.B1 $03 Bit O: If this bit is "O", no message occurs indicating that VMEPROM

is waiting until the hard disk is up to speed. This bit is only
considered if bit 1 is set to "1".

Bit 1: If it is "O", VMEPROM will not wait until hard disk is up to
speed.

Bit 2: Reserved, should be "0".
Bit 3: Reserved, should be "0".
Bit 4: Reserved, should be "0".
Bit 5: Reserved, should be "0".
Bit 6: Reserved, should be "0".
Bit 7: Reserved, should be "0".

$55 bsB7 7 * $FF Reserved

$5C DS.W 1 16 This entry defines the number of hashing buffers. Valid entries are
numbers from 1 to 32. The hashing buffers are used to improve disk
access speed. Each buffer can hold 16 Kbytes of data.

Example on how to find this table:
? M $FF0O0000C L
FFO00O0OOC FFOO8A00 : .<cr>

? MD S$FFOO8SAQO 60
FFOO8A00: 53 59 24 53 54 52 54 00 00 00 OO 00 00 00 00 00 SYSSTRT.........

FFO008A10: 00 00 00 00 00 00 00 08 08 00 40 80 00 00 00 08 .....vvn.. @.....
FFO08A20: 08 00 40 70 00 00 00 08 01 OO FF C1 00 00 53 59 .@.Pevecevcennn SY
FFO08A30: 24 44 53 4B 00 00 00 OO0 00 00 00 00 00 0O OO OO S$DSK...... ceeenn
FFO08a40: 40 80 00 00 FF 00 FO EA FF Cl1 00 00 FF 00 88 A4 @........ Peeorson

FF0O08A50: 55 53 45 52 03 FF FF FF FF FF FF FF 00 10 00 OO0 USER.......

s e o

?
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APPENDIX H

H. Generation of Applications in EPROM

H1. General Information

In general, there are three ways to bind an application program in EPROMs to the VMEPROM kernel.
In all cases the application program is executed in user mode. The XSUP system call can be used
to switch to supervisor mode. The first way keeps the original EPROMs of VMEPROM. The
application can be put into an external RR-2 or RR-3 board on the VMEbus. In this case, the front
panel switches of the CPU board must be set so that the application program is started after
VMEPROM is booted. In this instance, the user stack is located at the top of the tasking memory
and the supervisor stack is located within the task control block. The supervisor stack has a size
of 500 bytes. No registers are predefined. If the reserved supervisor stack space is not sufficient,
the stack pointer has to be set to point to an appropriate address in RAM.

H1.1 Replacing the User Interface

The following section describes how an application program can be put into EPROMSs, replacing the
user interface of VMEPROM. This method gives nearly 180 Kbytes of EPROM space to the
application. Two general ways are possible:

a. Removing All Setups:

If no setups are required, the application can be put into EPROMSs at an address which is located in
address $8 relative to the EPROM start address (real address $FFO00008). The code is started in
user mode, directly after the kernel has been initialized. The supervisor stack is located in the task
control block (size is about 500 bytes) and the user stack is located at the top of the task’s memory.
Only bit 2 of SW2 of the rotary switches on the front panel is used. It defines the data bus width
on the VMEBus. All other bits are insignificant.
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b. Keep All Setups:

To keep all setups the user program can be put into EPROM at an address which is located in
address $10 relative to the EPROM start address (real address $FFO00010). In this case, the front
panel switches are defined as described in the "Introduction to VMEPROM". Both the user and the
supervisor stack are located in the task control block. The user stack has a reserved space of 800
bytes and the supervisor stack a space of 800 bytes. The program is started in user mode. The
following values are available on the stack:

4(A7) Long word containing the begin address of the TCB
8(A7) Long word containing the begin address of the system RAM (SYRAM).
A C-program at this address could look like this:

main (tcbp, syramp)

struct TCB *tcbp;

struct SYRAM *syramp;

{
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Connection

Dear Customer,

‘When using the SYS68K/CABLE MICRO-9 SET 2 (See Section 1,
INTRODUCTION; Chapter 4, "Ordering Information®), please adhere to the
following connection diagram.

» Terminal
Connector 1 D-Sub 25 Pin

(mm'

CPU

Connector 1 Micro D-Sub 9 Pin
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