




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DC CHARACTERISTICS VCC=5V± 10%,Ta =o"Ct070°C 

PARAMETER SYMBOL 

Input Clamp Voltage Vc 

Power Supply Current ICC 

Forward Input Current IF 

Reverse Input Current IR 

Output Low Voltage - Command Outputs 
VOL Control Outputs 

Output High Voltage - Command Outputs 
VOH Control Outputs 

Input Low Voltage 

Input High Voltage 

Output Off Current 

AC CHARACTE R ISTICS VCC = 5V ± 10%, Ta = o"C to 70°C 

TIMING REQUIREMENTS 

PARAMETER 

ClK Cycle Period 

ClK Low Time 

CLK High Time 

Status Active Setup Time 

Status Active Hold Time 

Status Inactive Setup Time 

Status Inactive Hold Time 

Input Rise Time 

Input Fall Time 

TIMING RESPONSES 

PARAMETER 

Control Active Delay 

Control Inactive Delay 

ALE MCE Active Delay (from CLK) 

ALE MCE Active Delay (from Status) 

ALE Inactive Delay 

Command Active Delay 

Command Inactive Delay 

Direction Control Active Delay 

Direction Control Inactive Delay 

Command Enable Time 

Command Disable Time 

Enable Delay Time 

AEN to DEN 

CEN to DEN, PDEN 

CEN to Command 

Output Rise Time 

Output Fall Time 

733 

VIL 

VIH 

10FF 

SYMBOL 

TCLCL 

TCLCH 

TCHCl 

TSVCH 

TCHSV 

TSHCL 

TCLSH 

TlllH 

TIHIL 

SYMBOL 

TCVNV 

TCVNX 

TCLLH, TCLMCH 

TSVLH, TSVMCH 

TCHLL 

TCLML 

TCLMH 

TCHDTL 

TCHDTH 

TAELCH 

TAEHCZ 

TAELCV 

TAEVNV 

TCEVNV 

TCELRH 

TOLOH 

TOHOL 

MIN 

2.4 
2.4 

2.0 

MIN 

100 

50 

30 

35 

10 

35 

10 

MIN 

5 

10 

4 

10 

10 

105 

",PB8288 

MAX UNIT TEST CONOITIONS 

-1 V IC=-5mA 

230 mA 

-0.7 mA V F = 0.45V 

50 /J.A VR = Vce 

0.5 V 10L = 32 mA 
0.5 V IOL=16mA 

V IOH=-5mA 
V 10H =-1 mA 

0.8 V 

V 

100 /J.A VOFF = 0.4 to 5.25V 

MAX UNIT lOAOING 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

20 ns 

12 ns 

MAX UNIT LOADING 

45 ns 

45 ns 

20 ns 

20 ns 

~} 
15 ns 

i"i5'RC 
35 ns 

~ IOL=32mA 
35 ns 

iOWC IOH = -5 mA 
50 ns 

30 ns 
i'iifTA' CL = 300 pF 

AMWc 
40 ns 

ArnVre 
40 ns 

275 ns J 
IOL= 16mA 

25 
Other IOH --1 mA 

ns 

l 20 ns 
CL = 80pF 

TCLML ns 

20 ns 
12 ns 



IiPB8288 
STATE_ T4 ___ --

CLK 

ADDRESS/DATA WRITE 
DATA VALID 

ALE 
----r--f'-i' 

DEN (WRITE) 

Pl5m (WRITE) 

DT/R(READ) 

MCE 

TSVMCH 

NOTES: 

CD ADDRESS/DATA BUS IS SHOWN ONLY FOR REFERENCE PURPOSES. 

® LEADING EDGE OF ALE AND MCE IS DETERMINED BY THE FALLING 
EDGE OF CLK OR STATUS GOING ACTIVE, WHICHEVER OCCURS LAST. 

® ALL TIMING MEASUREMENTS ARE MADE AT 1.6V UNLESS SPECIFIED 
OTHERWISE. 

CEN ~ 

TCVNX 

TCHDTH 

AEN r~1--

DEN __________________________ r __ ~ __ T~--------------------
POiN ~ 
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TIMING WAVEFORMS 

DEN, PDEN QUALIFICATION 
TIMING 



J.,tPB8288 ADDRESS ENABLE 
(AEN) TIMING 

(3-STATE ENABLE/DISABLE) 

TEST LOAD CI RCUITS 

AC TESTING INPUT, 
OUTPUT WAVEFORM 

AEN 

OUTPUT 
COMMAND 

IiPB8288 

CEN ______________________ ~~ 

1.5V 1.5V 

I ,Bon l33n 
OUT~ OUT---i 

1300 pF 1
300 

pF 

3-STATE TO HIGH 3-STATE TO LOW 

3-STATE COMMAND OUTPUT 
TEST LOAD 

2.14V 2.2SV 

,
l52.7O I" .. , 

OUT---i OUT---i 
I 300 pF I so pF 

- ~ 

COMMAND OUTPUT 
TEST LOAD 

INPUT/OUTPUT 

CONTROL OUTPUT 
TEST LOAD 

2.4---"""*'_'~"'H"'N"_'_' v-
0.45 ____ -'_ - ~ 

A.C. TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC "1" AND 0.45V FOR 

A LOGIC "0" TIMING. MEASUREMENTS ARE MADE AT 1.5V FOR BOTH 

A LOGIC "1" AND "0." 
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NEe 
NEe Electronics U.S.A. Inc. 
Microcomputer Division 

~ ,~~ 
,,\~ 

",PB8289 
BUS ARBITER 

.... '\~"t; 
~~~ Functional Configuration Description 

The ",PB8289 Bus Arbiter is used with the ",PD8288 Bus 
Controller to interface 8086 and 8088 microprocessors 
to a multi master system bus. The ",PD8289 controls the 
",PD8288 bus controller and the bus transceivers and 
address latches, preventing them from accessing the 
system bus if the processor does not have use of the 
bus. 
An external command sequence will cause the associ­
ated microprocessor to enter a wait state until the bus 
is ready. The processor remains in the wait state until 
the bus arbiter acquires use of the multimaster system 
bus. Then, the arbiter allows the bus controller, data 
transceivers, and address latches to access the system. 
Once use of the bus has been acquired and data has 
been transferred, transfer acknowledge (XACK) is 
returned to the processor to indicate that the accessed 
slave device is ready. The processor may then complete 
its transfer cycle. 

Features 
D Multimaster system bus protocol 
D 8086 and 8088 processor synchronization with multi­

master bus 
D Simple interface with the 8288 bus controller and 

8283/8282 address latches to a system bus 
D Four operating modes for flexible system configuration 
D Simplified interface to Multibus™ systems 
D Parallel, Serial, and Rotating priority resolution 
D Bipolar buffering and drive capability 

Pin Configuration 

S2 Vcc 
iOB !11 

SYS8/REml So 
RESB ClK 

BCLR: ~ 

iNi'f CFiQI£K 

~ ~ 

SJ51m AEN 

mm CBIm 

GND 8Ufi' 

TM: Multibus is a registered trademark of Intel Corporation. 
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GND 

Processor { 
Status 

ClK· 

St;~;1~~ cmrrn< 
Options - RESB 

I'PB 
8289 

{
~ 

- ANYRQST 
ImI 

Pin Identification 

Pin 
Nqmber Pin Neme Direction 

18.19,1 SO, Sl. S2 IN 

17 ClK IN 

18 lOCK IN 

15 CRQlCK IN 

RESB IN 

14 ANYRQST IN 

lOB IN 

13 AEN OUT 

SYSB/RESB IN 

12 CBRQ IN/OUT 

INIT IN 

BClK IN 

BREQ OUT 

BPRN 

VCC 

im'f} 
~ 
aJiEQ 
BJiFiN Multlbus 
SJ51m Interlace 

BUSY 
cmm 

SYSB/IfESBJ System 
~ Signals 

Pin Functions 

Status Inputs from the 8088 or 8088 
proceBBOr. The ""B8289 decodes them 
to begin bus requests and surrenders. 

Clock 81gnal from the 8284 clock 
generator. 

Common Request lock. Prevents the 
""B8289 from surrendering the bus In 
'rasponse to reque.t on the CBRQ 
Input. 

Relldant Bus Input. Thll signal tells 
the ""B8289 that there Is a multi master 
and relldent bus. When this algnal la 
high, the SYSB/RESB pin handlel bUI 
arbitration. 

This signal allows the multlmaster bUI 
to be surrendered to a lower priority 
arbiter. 

110 Bus. Thll Ilgnal tells the "PB8289 
that there Is an 110 peripheral bUI and 
a multlmaster .y.tem bus. 

Address Enable. Thl. output tell. the 
8288 bus controller. 8284 clock driver, 
and the proceuor's addre .. Iitches 
when to trl-state their output drivers. 

SYltem BuBlRelldent Bus. Thle slgnsl 
determines when bu. request. and sur­
renders Ire permitted In SR mode. 

Common Bus Request. Thll I. an Input 
from a lower priority arbiter requesting 
the bus. II I. sn output from arbiters 

~':ns~::~~~ ths mulllmsster bus 

Inltlsllze. This Is an sctlve low Input 
that re .. ts all bus arbiters on the multl­
mester bu •. No arbiters have u .. of the 
bu. following INIT. 

System Bu. Clock. Thl. clock .yn­
chronlze. ell .y.tem bu. Interface 
.Ign.' •• 

Bu. RequBBt. Thl. output I. used by an 
arbiter to request u .. of the multlmaster 
Iyatam bUI. 

BUI Priority In. This signal telll the 
arbiter It mlY acquire the bUI on the 
next failing edge of &a:K. 



J,tPB8289 

Block Diagram 

{ 

S2 
8088/8088 !1 

Status 
§ii 

{
~ 

ClK 

Processor ~ 
Control RESB 

ANYRQST 

Rm 

Pin Functions (Cont.) 
Pin 

Humber Pin H.me Direction Pin Functions 

Il1Sft3 OUT Bua Priority Out. In aerial priority resolv-
Ing schemel. thl' output dalay-chalna 
to iiPRii of the next lower priority 
.rblter. 

11 BUSY IN/OUT Buay notlfla. all .rblter. on the bu. 
when th. bu. I •• v.llable. Tha hlgha,t 
requeltlng arbiter .. Izea the bus and 
pull. BUSY low to keep other arbiters 
off the bu •. 

20 VCC IN +5V 

10 GND IN Ground 

Bus Master Arbitration 
Higher priority masters generally acquire use of the bus 
when a lower priority master completes its present 
transfer cycle. lower priority masters acquire the bus 
when no higher priority master is accessing the system 
bus. The ANYRQST strapping option allows the arbiter 
to surrender the bus to a lower priority master as if it 
were a higher priority master. The arbiter maintains the 
bus as long as no other bus masters are requesting the 
bus and its processor has not entered the Halt state. 
The arbiter does not voluntarily surrender the bus and 
must be forced off by a request from another bus 
master, unless the arbiter's processor has entered the 
Halt state. Additional strapping options allow for other 
sets of conditions. 

Priority Resolving Techniques 

The /JPB8289 provides several techniques for resolving 
priority between the many possible bus masters of a 
multimaster system bus. All of these techniques 
assume that one bus master will have priority over all 
others at any given time. You may use Parallel, Serial, 
or Rotating Priority Resolving. 

local 
Bus 

Interface 

Muilibus 
Command 
Signals 

r----~====~- SYSB/nga 
} ~r:~:~ 
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Parallel Priority Resolving 
This technique uses a Bus Request line (BREQ) for each 
arbiter on the multimaster system bus. Each BREQ line 
goes to a priority encoder that generates the address of 
the highest priority active BRE line. This binary 
address is decoded to select the Bus Priority In line 
(BPRN) that is returned to the highest priority active 
arbiter. The arbiter that receives priority (SPRN true) 
allows its bus master onto the multimaster system bus 
as soon as the bus becomes available. An arbiter that 
gets priority over another arbiter cannot immediately 
seize the bus, but must wait until the current bus trans­
action is complete. When the transaction is complete, 
the current occupant of the bus surrenders the bus by 
releasing BUSY. BUSY is an active low OR tied line 
which goes to every arbiter on the system bus. When 
BUSY goes high (inactive), the priority arbiter seizes 
the bus and brings BUSY low to keep other arbiters off 
the bu~. Note that all multimaster system bus transac­
tions are synchronized to the bus clock (BelK). 

Parallel Priority Resolving 

. . cmm aIJ§V 

74148 74138 
PRIORITY 3-TO-8 
ENCODER DECODER 



Higher Pr'lorlty Arbiter Obtaining the Bus from 
a Lower Priority Arbiter· 

Not •• : 

",PB8289 

I 
Higher priority arbiter requests the system bus. 
Attains priority. 

3 Lower priority arbiter releases BUSY. __ 
iii Higher priority arbiter then acquires the bus and pulls BUSY low. 

Serial Priority Resolving 
The serial priority resolving technique daisy-chains the 
bus arbiters together by connecting the higher priority 
arbiter's BPRO output to the BPRN of the next lowest 
priority arbiter. This eliminates the need for the priority 
encoder-decoder arrangement. The number of arbiters 
that may be daisy-chained together is a function of 
BCLK and the propagation delay from arbiter to arbiter. 
At 10 MHz, only 3 arbiters may be daisy-chained. 

~: 

IRotatlng Priority Resolving 
This technique resembles the parallel priority resolving 
1technique except that priority is dynamically reassigned. 
The priority encoder is replaced by a circuit that rotates 
priority between arbiters to allow each arbiter an equal 
chance to use the system bus. 
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Modes of Operation 
The ",PB8289 has two basic operating modes: 110 
Peripheral Bus mode (fO'Er mode), and Resident Bus 
mode (RESB mode). The 'i'C5B strapping option con­
figures the ",PB8289 into lOB mode and the RESB 
strapping option configures it to RESB mode. If both 
options are strapped false,the arbiter interfaces the 
processor to a multimaster system bus only. If both 
options are strapped true, the arbiter interfaces the 
processor to a multi master system bus, a resident bus, 
and an 110 bus. 

101 Mode 
JOB" mode allows the processor to access both an I/O 
peripheral bus and a multimaster system bus.· On an 
110 peripheral bus, all devices on the bus, including 
memory, are treated as I/O devices and addressed by 
110 commands. All memory commands are directed to 
the multimaster system bus. In Km" mode, the proces­
sor communicates with and controls peripherals over 
the peripheral bus and communicates with system 
memory over the system memory bus. 

RESB Mode 
RESB mode allows the processor to communicate over 
both a resident bus and a multimaster system bus. A 
resident bus can issue memory and I/O commands, but 
it is separate from the multimaster system bus. The 
resident bus has one master and is dedicated to only 
that master. The 8086 and 8088 can communicate with 
a resident bus and a multimaster system bus. The proc­
essor can access the memory and peripherals of both 
buses. Memor~ mapping selects which bus is accessed. 
The SYSB/RE . B input on the arbiter instructs the 
arbiter on which bus to access. The signal connected to 
SYSB/RESB also enables and disables commands from 
one of the bus controllers. 



",PB8289 
Mode Summary 

Bt .. u. LIn •• 
FromlONor 
ION or 80S. 

loa Mode 
Onl, 

_REBa (Mode) Onl, 
loa .. High R .... High 

loa Mode R ... Mode 
loa = Low RIBa • High 

Sing .. 
au. Mod. 

loa .. HIgh 
R.Ba" Low 

BV..," ..... 
loa. Low High 

I/O Command. 

Halt 

MamolY Commanda 

IeIle 

Notea: 

o 
o 
o 
o 

® X = Multimaster System Bus is allowed to be surrendered. 
~ ".. ZI Multimaster System Bus is requested. 

Multlmaster System Bus 

Pin 
Reque.ted <D Surrendered ~ Mode Strapping 

Single Bus lOB = High When the proc·· HL T + TI • HPBRQt 
Multlmaster RESB = Low essor's status 
Mode lines go active 

RESB Mode lOB = High SYSB/RESB = (SYSBIRESB = 
Only RESB = High High 2 Active Low + TI) CBRQ + 

HLT + HPBRQ 

lOB Mode lOB = Low Memory (1/0 Status + TI) • 
Only RESB = Low Commands CBRQ + HLT + 

HPBRQ 

lOB Mode. lOB = Low (Memory ((1/0 Status 
RESB Mode RESB = High Command) • Commands) + (TI) 

(SYSB/RESB :1 (SYSB/RESB = 
High) Low). CBRQ + 

HPBRQt + HL!l 

Note.: 
<D Except for HALT and Idle status. 
~ LOCK prevents surrender of bus to any other arbiter. CRQLCK 

prevents surrender of bus to a lower priority arbiter. 
@ HL T = processor halt; 82-80 = 011. 
@ TI - processor idle; 82-50 = 111. 
@ + means OR. 

@ • means AND. 
t HPBRQ = higher priority bus request or SPRN = 1. 

Absolute Maximum Ratings * 

Operating Temperature OOC to 70°C 
Storage Temperature - 65°C to + 150°C 
Voltage on Any Pin - O.5V to + 7V 
All Input Voltages -1.0V to + 5.5V 
Power Dissipation 1.5W 

·COMMENT: Exposing the device to stresses above 
those listed in Absolute Maximum Ratings could cause 
permanent damage. The device is not meant to be 
operated under conditions outside the limits described 
in the operational sections of this specification. Expo­
sure to absolute maximum rating conditions for 
extended periods may affect device reliability. 
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BVBa'RIBa. BVBBlAlH .. 
Low High 

DC Characteristics 

BV..,R.Ba" 
Low 

'T. = ooe to + 70oe; vee = SV ::I: 10% 

Input Low Voltage 

Input High Voltage 

Input Clamp Voltage 

Input Forward Current 

Reverse Input Leakage 
Current 

o~~~ltage 

AEN 
liI5J!IO, iiREQ 

All Other Outputs 

Power Supply Current 

Capacitance 

• ,mbol MIn 

VIL 

VIH 2.0 

Vc 

2.4 

ICC 

Um,rl 

TVp Ma • 

0.8 

-1.0 

Unit T •• t Condhlon. 

V 

V 

V VCC = 4.50V, 
IC = -5 mA 

-0.5 mA VCC = 5.50V, 
VF = 0.45V 

80 ~A VCC = 5.50V 
VR = 5.50V 

0.45 V 10L = 20 mA 
0.45 VIOL = 18 mA 
0.45 VIOL = 10 mA 

Open Collector 

V 10H ,. 4oo,.A 

185 mA 

Paramet.r .,mbol MIn TVp Ma. Unit Te.t Condition. 

Input Capacitance Cln Statull 25 pF 

Input Capacitance Cln (Others) 12 pF 

')ID!V, CO" i . 2.3V 

92.512 

. I 250pF 

~ "RO, BREQ i '.3' • 
17012 

1
80PF 

2)+EN 2.3V 

11012 

1
100PF 



Typlca~ C~U System Using 
the lAPB8289 Bus 
Arbiter 

READY 8284A RDY1 r---------------------J 
Clock 
Driver 

ClK Aml 

READY ClKr---------~~t_-----4------------~ 

8086 
or 

8088 
CPU 

ADO-AD15 
A18-A19 

82821 
8283 

82881 
8287 

Status (!ro. Si. ~) 

ClK 8288 

ALE 

DEN 

T 
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IlPB8289 

Control 
Bus 

Command 
Bus 

Address 
BUB 

XCUR 
DISABLE 

Data Bus 

i 
i 
~ 

I 
:I 
:I 



",PB8289 
AC Characteristics 
Timing Requirements 
T. = OoC to + 70°C; VCC = 5V :t 10% 

Umlte 

P.r.meter Symbol MIn Typ M •• Unit Teet Conditione 

ClK Cycle Period tClCl 125 na 

ClK low Time tClCH 85 ns 

ClK High Time tCHCl 35 ns 

Statu. Active tSYCH 85 tClCl-l0 na 
Setup 

Statu8 Inactive tSHCl 50 tClCl·l0 na 
Setup 

Statue Active tHYCH 10 nl 
Hold 

Statue Inactive tHYCl 10 na 
Hold 

BUSYu Setup to tBYSBl 20 na 
BClK~ 

CBROU Setup to 
BClK~ 

tCBSBl 20 ns 

BClK Cycle Time tBlBl 100 

BClK High Time tBHCl 30 0.85 (tBlBl) ns 

lOCK Inactlva tCllll 10 na 
Hold 

lOCK Active tClll2 40 ns 
Setup 

BPRNH to BClK tpNBl 15 na 
Setup Time 

SYSBIRESB Setup tClSRl na 

SYSB/RESB Hold tClSR2 20 na 

Initialization Pul&e tlYIH 3 tBlBl + na 
Width 3 tClCl 

Input RI.a Time tlLlH 20 na From O.BY to 2.0Y 

Input Fall Time tlHll 12 na From 2.0Y to O.BY 

Timing Responses 
Umlte 

P.r.m.ter Symbol MIn Typ M •• Unit Te.t Condition. 

BClK to BREO tBlBRl 35 nl 
Delay <D 
BClK to BPRO tBlPOH 40 na 
<V® 

BPRWt to BPROU tpNPO 25 na 
Delay <D® 
BClK to BUSY tBlBYl 60 nl 
low 

BClK to BUSY tBlBYH 35 ns 
Float @ 

ClK to AEN High tClAEH 85 n. 

BClK to AEN low tBlAEl 40 

BClK to CiiRQ tBlCBl 60 ns 
low 

BClKto CBRO tRlCRH 35 
Flollt @ 

Output Rlae Time tOlOH 20 ns From 0.8Y to 2.0Y 

Output Fall Tlma tOHOl 12 nl From 2.0Y to 0.6Y 

Not.s: 
(f) Denotes that the spec applies to both transitions of 

the signal. 
@ BCLK generates the first BPRO. Subsequent changes of BPRO 

are generated through BPRON. 
@ Measured at O.5V above GND. 

AC Test Condition Waveform 
Input/Output 

, .. ~'-'''''''"''-'~ 
0.45 

AC Testing Inpute ere driven et 2.4Y for lOGIC 1 end 0.45Y for lOGIC O. The clock Ie 
driven lit 4.3Y lind 0.25. Timing measurementa lire made et 1.SY for lOGIC 1 lind O. 

Timing Waveforms 
The signals related to ClK are typical processor signals 
and do not relate to the de&;cted sequence of events of 
the signals referenced to lK. The signals shown 
related to the BClK represent a hypothetical sequence 
of events for illustration. Assume three bus arbiters of 
priorities 1, 2, and 3 configured in the serial priority 
resolving s~yme. Assume arbiter 1 has the bus and is 
holding BU low. Arbiter 2 detects its processor wants 
the bus and pulls BREQ #2 low. If BPRN #2 is high (as 
shown), arbiter 2 pulls CBRa low. CBRa signals to 
higher priority arbiter 1 that a lower priority arbiter 
wants the bus. A higher priority arbiter would be given 
BPRN when it makes the bus request rather than having 
to wait for another arbiter to release the bus through 
CBRa. Arbiter 1 relinquishes the multimaster system 
bus when it enters a state of not requiring it, by lower-
ing its BPRO #1 (tied to BPRN #2) and releasing BUSY. 
Arbiter 2 now sees that it has priority from BPRN #2 
being low and releases CBRa. As soon as BUSY signi-
fies the bus is available (hiiffitRbiter 2 pulls BUSY low 
on the next falling edge of lK. Note that if arbiter 2 
didn't want the bus at the time it received priority, it 
would pass priority to the next lower priority by lowering 
its BPRO #2 (TPNPO). Note also that even a higher 
P~R~y aribiter which is aCqU~iB~6he bus through 
B will momentarily drop until it has acquired 
the bus. 
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Timing Waveforms 

STATE ------T4------~~----

ClK 

tHVCH 

52.51. So 

SYSB/RESB 

Proceasor ClK Related 

BUB ClK Related 

BREQ #2 

BPRN 112 
(BPRO #') 

BPRO #2 
(msRN #3) 

tClSR1 

tBlCBl 

JlPD8289 

tClSR2 

tBHCl 

m 
tBYSBl 

tBlBYH 

tBlCBH 
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Packa •• Outlln •• 
,..P88289D 
C.rdlp 
A" me .. uremente In MM 

~~d-1. ~7'82.­
=:±J! 

.... "; --I!-....... " 
-0.05 O· '" 15· 

~····---20.32--·----·-
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,..P88289C 
Pla.tlc 

1.4 2.54 

- -- -- 22.88-- ..--
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NEe 
NEe Electronics U.S.A. Inc. 

"PD8355 
"PD8355-2 
"PD8755A* Microcomputer Division 

16,384-BIT ROM WITH I/O PORTS 
*16,384-BITEPROM WITH I/O PORTS 

DESC R I PTI ON The tlPD8355 and the tlPD8755A are tlPD8085A Family components. The tlPD8355 
contains 2048 x 8 bits of mask ROM and the tlPD8756A contains 2048 x 8 bits of 
mask EPROM for program development. Both components also contain two general 
purpose 8·bit I/O ports. They are housed in 40 pin packages, are designed to directly 
interface to thetLPD8086A, and are pin-for-pin compatible with each other. 

F EA TU R ES • 2048 X 8 Bits Mask ROM (tlPD8355 and tlPD8355-2) 
• 2048 X 8 Bits Mask EPROM (tlPD8755A) 
• 2 Programmable I/O Ports 
• Single Power Supplies: +5V 
• Directly Interfaces to the tlPD8085A 
• Pin for Pin Compatible 
• tlPD8755A: UV Erasable and Electrically Programmable 
• tlPD8335 and tlPD8355-2 Available in Plastic Package 
• IlPD8755A Available in Ceramic Package 

PIN CONFIGURATIONS CE vcc CE VCC 
CE PB7 CE PB7 

ClK PB6 ClK PB6 
RESET PBs RESET PBS 

NC PB4 VDD PB4 
READY PB3 READY PB3 

IO/M PB2 101M PB2 
'i5R PB1 lOR PB1 
Ri5 PBo RD PBo 

iOW tlPD PA7 iOW tlPD PA7 
ALE 8355/ flA6 ALE 8755A PA6 
ADO 8355-2 . PA5 ADO PAS 
AD1 PA4 AD1 PA4 
AD2 PA3 AD2 PA3 
AD3 PA2 AD3 PA2 
AD4 PA1. AD4 PA1 
ADS P.Ao ADS PAo 
AD6 A10 AD6 A10 
AD7 Ag AD7 Ag 
VSS AS VSS AS 

NC: Not Connected 

Rev/1 
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fiPD8355/8755A 

The /.LPD8355 and /.LPD8755A contain 16,384 bits of mask R.OM and EPROM 
respectively, organized as 2048 X 8. The 2048 word memory location may be 
selected anywhere within the 64K memory space by using the upper 5 bits of 
address from the /.LPD8085A as a chip ,select. 

The two general purpose I/O ports may be programmed input or output at any 
time. Upon power up, they will be reset to the input mode. 

VDDG) vcc (+5V) 

AD7-ADO 

A10- A8 

G READY 

CE 

CE 

ALE El RD ROM 

lOW G lOR 

ClK 

loiM 
RESET 

VSS (OV) 

Note: CD VDD applies to IlPD8755A only. 

PA7-PAO 
8 

8 

Operating Temperature (/.LPD8355) . __ ............ '.' ....... O°C to +70°C 
(J.(PD8755A) ....................... O°C to +70oC 

Storage Temperature ............................... -65°C to +150°C 
Voltage on Any Pin (J.(PD8355) _ ....................... -0.5 to +7V <D 

(J.(PD8755A) _ ...................... -0.5 to +7V <D 
Power Dissipation _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.5W 

Note: <D With Respect to Ground 

*COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicatEtdjn the operational sections of this specification is not 
implied. Exposure to absolute maximum 'rating conditions for extended periods may affect device 
reliability. 

liMITS TEST 
PARAMETER SYMBOL MIN TYP MAX UNIT. CONDITIONS 

Input low Voltage Vil -0.5 0.8 V VCC= 5.ovCD 

, Input High Voltage VIH 2.0 VCC+0.5 V V CC .. 5.ov·CD 

Output low Voltage VOL 0.45 V IOl = 2 mA 

Output High Voltage VOH 2.4 V IOH =-400IJ.A 

I nput leakage III 10 IJ.A VIN = VCC to OV 

Output leakage Current IlO ±10 IJ.A 0.45V ",VOUT ",VCC 

VCC Supply Current ICC 180 mA 

Note: CD These conditions apply to IJ.PD8355 only. 
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PIN IDENTIFICATION PIN 
NO. SYMBOL 

1,2 CE, CE 

3 ClK 

4 Reset 

5CD NC 

5(2) VDD 

6 Ready 

7 10/M 

8 lOR 

9 RD 

10 lOW 

11 ALE 

12-19 ADO-AD7 

20 VSS 

21-23 A8-AlO 

24-31 PAO-PA7 

32-39 PBO-PB7 

40 VCC 

Notes: CD pPD8355 
(2) pPD8755A 

IlPD8355/8755A 

NAME FUNCTION 

Chip Enables Enable Chip activity for 
memory or I/O 

Clock Input Used to Synchronize Ready 

Reset Input Resets PA and PB to all inputs 

Not Connected 

Programming Used as a programming voltage, 
Voltage tied to +5V normally 

Ready Output A tri-state output which is 
active during data direction 
register loading 

I/O or Memory An input signal which is used 
Indicator to indicate I/O or memory 

activity 

I/O Read I/O Read Strobe In 

Memory Read Memory Read Strobe In 

I/O Write I/O Write Strobe In 

Address Low Indicates information on 
Enable Address/Data lines is valid 

Low Address/Data Multiplexed Low Address and 
Bus Data Bus 

Ground Ground Reference 

High Address High Address inputs for ROM 
reading 

Port A General Purpose I/O Port 

Port B General Purpose I/O Port 

5V Input Power Supply 

1/0 PORTS I/O port activity is controlled by performing I/O reads and writes to selected I/O port 
numbers. Any activity to and from the pPD8355 requires the chip enables to be active. 
This can be accomplished with no external decoding for multiple devices by utilizing m 
the upper address lines for chip selects. CD Port activity is controlled by the following • 
I/O addresses: 

AD1 ADO PORT SELECTED FUNCTION 

0 0 A Read or Write PA 

0 1 B Read or Write PB 

1 0 A Write PA Data Direction 

1 1 B Write PB Data Direction 

Since the data direction registert for PA and PB are each 8-bits, any pin on PA or PB 
may be programmed as input o~ output (0 = in, 1 = out). 

Note: <D During ALE time theidata/address lines are duplicated on A15-A8. 
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",PD8355/8755A 
Ta ~ O·C to 70·C; VCC. 5V • 5% 

Symbol '.remlter Min. 

tCYC Clock Cycle Time 320 

ClK Pulse Width 80 

8366 8366-2 

Max. Min. MIx. 

200 

40 

Unit 
TOJt 

Conditions 

Tl 

T2 ClK Pulse Width 120 70 
f---'---+------------+---f---/---j---f---j ClOAD· 150 pF 

tf.tr ClK Rise and Fa" Time 30 30 

tAL Addre .. to letch Set Up Tima 50 30 

tlA Addres. Hold Time after latch 80 30 

tlC latch to READ/WRITE Control 100 40 

tRD Valid Data Out Dealy from READ Control 170 140 

tAD Addres. Stable to Data Out Valid 400 330 

tll latch Enable Width 100 70 

tRDF Data Bu. Float after READ 100 B5 

tel READ/WRITE Control to latch Enable 20 10 

READ/WRITE Control Width 250 200 
1--=_-+ __ -:--_"_-------+---+--+----.1---+---1150 pF Loed 

tcc 

tow 

two 

twp 

tpR 

tRP 

tRYH 

tARY 

tRV 

tRDE 

Notes: 

Data in to Write Set Up Time 150 150 

Data in Hold Time Afier WRITE 10 10 

WRITE to Port Output 400 400 

Port Input Sat Up Time 50 50 

Port Input Hold Time 50 50 

READY HOLD Time 160 0 160 

ADDRESS (CE) to READY 160 160 

Recovery Time Between Controls 300 200 

READ Control to Date Bus Enable 10 10 

30 n. for jlPD8755A 
ClOAD • 150 pF 

ROM READ, I/O READ ANDWRITE (j) 

ClK \tCy/,..--.. ~\ ..... __ _'/~-~r=T1fT2L 
~l& 
--1~~~====~------------

ADO-7 DATA -,,"1\------0{" 

tcc tDw--

PROM READ, I/O READ AND WRITE (2) 

AS-10 ADDRESS 

----"l~--------~'~---------------------------' 

ADO-7 __ -'l~-----11 "T---"" l ...... ___ D_A_T_A ___ -If ---{ ADDRESS }-

ALE 

CE 

Notes: G) ",PD8355 
@ ",PD8755A 
® CE must remain low for the entire cycle 
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TIMING WAVEFORMS 
(CONT.) 

EPROM PROGRAMMING 
pPD8755A 

IlPD8355/8755A 

CLOCK 

WAIT STATE TIMING (READY = 0) 

INPUT MODE: 
I/O PORT 

iffiOR---:-k lOR =X .. PORT 
INPUT 

DATA-------~ 
BUS _______ -A __________ _ 

OUTPUT MODE: 

\'------t -;( L-/ GUTeH FR" 
WP::j I'~ OUTPUT 

O~~:~T== = = === = == == )i~-----
OATA- - - - - -V ______ -'X'-__ _ 
BUS ______ ..A , _ 

Erasure of the J,LPD8755A occurs when exposed to ultraviolet light sources of wave­
lengths less than 4000 A. It is recommended, if the device is exposed to room 
fluorescent lighting or direct sunlight, that opaque labels be placed over the window to 
prevent exposure. To erase, expose the device to ultraviolet light at 2537 A at a 
minimum of 15 W-sec/cm2 (intensity X expose time). After erasure, all bits are in the 
logic 1 state. Logic O's must be selectively programmed into the desired locations. It 
is recommended that NEe's PROM programmer be used for this application. 
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PLASTIC 

ITEM MILLIMETERS 

A 51.5 MAX 

B 1.62 

C 2.54.± 0.1 

0 0.5± 0.1 

E 48.26 

F 1.2MIN 

G 2.54 MIN 

H 0.5MIN 

I 5.22 MAX 

J 5.72 MAX 

K 15.24 

L 13.2 

M 0.25 + 0.1 
- 0.05 

" ~5.24 . :ff--~i 
---, .5 
- E 

:q -11+0.25· 0.05 ~ 
o 0-15° 

750 

INCHES 

2.028 MAX 

0.064 

0.10 ± 0.004 

0.019 + 0.004 

1.9 

0.047 MIN 

0.10MIN 

0.019 MIN 

0.206 MAX 

0.225 MAX 

0.600 

0.520 

0.010: ~.~: 

jlPD8755AD 
Cerdip 

8355/8355-2/8755ADS-REV1-12-81-CA T 
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NEe 
NEe Electronics U.S.A. Inc. 
Microcomputer Division 

u.s. REPRESENTATIVES 
Alabama 
20th Century Marketing, Inc. 
Huntsville, AL 35801 
205-533-9281 

Arizona 
Fred Board Associates, Inc. 
Scottsdale, AZ 85252 
602-994-9388 

c.llfomla 
Cerco 
San Diego, CA 92111 
714-560-9143 

Quorum Technical Sales 
San Jose, CA 95110 
408-297-1640 

Santana Sales 
Los Alamitos, CA 90720 
714-827-9100 

Colorado 
D/Z Associates 
Denver, CO 80221 
303-429-9369 

Connecticut 
HLM Associates 
Waterbury, CT 06708 
203-753-9894 

Florida 
Semtronics, Inc. 
Altamonte, FL 32701 
305-831-8233 
Clearwater, FL 33515 
813-461-4675 

Georgia 
Montgomery Marketing, Inc. 
Norcross, GA 30092 
404~447-6124 

illinois 
I A. Carroll and Associates 
Schaumburg, IL 60195 
312-843-1125 

Indiana 
MIS Sales & Associates, Inc. 
Fort Wayne, IN 46808 
219-484-1904 
Indianapolis, IN 46260 
317-257-8915 

Kansas 
Advanced Technical Sales 
Overland Park, KS 66214 
913-492-4333 

Maryland 
~~~Ir~~i~e~a~~e~~~te~tatives 
301-653-3600 

Massachusetts 
Compass Technology 
Woburn, MA 01801 
617-933-3336 

Michigan 
Miltimore Sales, Inc. 
Grand Rapids, MI49506 . 
·616-942-9721 
Novi, MI48050 
313-257-8915 

Minnesota 
Electronic Innovators, Inc. 
Eden Prairie, MN 55344 
612-941-0830 

Missouri 
Advanced Technical Sales, Inc. 
St. Louis, MO 63011 
314-227-4448 

lew Jerse, 
B.G.R. AssOCiates 
Marlton, NJ 08053 
609-428-2440 

HLM Associates, Inc. 

~g;~~C~-~Y5~ 07054 

lew Mexico 
Rontek, Inc. 

~b~~~~~~l~~'4NM 87191 

lew York 
D. L. Eiss & AssOCiates, Inc. 
Kingston, NY 12401 
914-338-7588 
Rochester, NY 14624 
716-328-3000 
Syracuse, NY 13220 
315-457-0492 

HLM Associates, Inc. 
Northport, NY 11768 
516-757-1606 

lorth Carolina 
Montgomery Marketing 
Cary, NC 27511 
919-467-6319 

Ohio 
Imtech, Inc. 
Akron, OH 44321 
216-666-1185 
Dayton, OH 45414 
513-278-6507 

Oregon . 
Electronic Technical Sales Associates 
Hillsboro, OR 97123 
503-640-8086 

Texas 
Technical Marketing, Inc. 
Austin, TX 78758 
512-835-0064 
Carrollton, TX 75006 
214-387-3601 
Houston, TX 77081 
713-777-9228 

utah 
D/Z Associates 
Salt Lake City, UT 84115 
801-268-2876 

Washington 
Electronic Technical Sales Associates 
Kirkland, WA 98033 
206-827-8086 

Wisconsin 
I A. Carroll and Associates 
Milwaukee, WI 53207 
414-744-6842 
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CANADIAN 
REPRESENTATIVES 
British Columbia 
Kaytronics Western 
Blaine, WA 98230 
604-581-8411 

Ontario 
Kaytronics, Inc. 
Concord, Ontario L4K 1B1 
416-669-2262 
Kanata, OntariO K2K 2A3 
613-592-6606 
Ville St. Pierre, au H8R 3Y8 
514-367-0101 



U.S. DISTRIBUTORS Milgray Electronics, Inc. Diplomat Electronics New York Diplomat Electronics 
Orange, CT 06477 Columbia, MD 21045 Diplomat Electronics Houston, TX 77099 

Alabama 203-795-0711 301-995 .. 1226 Liverpool, NY 13088 713-530-1900 
Marshall Industries 315-652-5000 
Huntsville, AL 35801 Florida Marshall Industries Melville, NY 11747 Kent Electronics 
205-881-9235 Diversified Electronic Components Gaithersburg, MD 20760 516-454-6400 Houston, TX 77036 

Ft. Lauderdale, FL 33309 301-840-9450 713-780-7770 
RM/Alabama, Inc. 305-973-8700 Marshall Industries 
Huntsville, AL 35805 Milgray/Washington, Inc. E. Syracuse, NY 13057 Marshall Industries 
205-852-1550 Diplomat Electronics Rockville, MD 20852 315-432-0644 Dallas, TX 75234 

Clearwater, FL 33515 301-486-6400 Haupauge, NY 11738 214-233-5200 
Arizona 813-443-4514 516-273-2424 Houston, TX 77042 
Marshall Industries Ft. Lauderdale, FL 33309 Massachusetts Rochester, NY 14611 713-789-6600 
Tempe, AZ 85281 305-971-7160 Diplomat Electronics 716-235-7620 
602-9613-6181 Palm Bay, FL 32905 Holliston, MA 01746 Sterling Electronics 

305-725-4520 617-429-4120 Milgray Electronics, Inc. Austin, TX 78758 
Sterling Electronics Freeport, NY 11520 512-836-1341 
Ph oen ix, AZ 85034 Marshall Industries Future Electronics 516-546-5600 Dallas, TX 75229 
602-2513-4531 Orlando, FL 32805 Westboro, MA 01581 Pittsford, NY 14534 214-243-1600 

305-841-1878 617 -366-2400 716-385-9330 Houston, TX 77027 
Western Microtechnology 713-627 -9800 
Scottsdale, AZ 85260 Milgray Electronics Marshall Industries Rochester Radio 
602-948-4240 Winter Park, FL 32789 Burlington, MA 01803 Rochester, NY 14603 utah 

305-647-5747 617-272-8200 716-454-7800 Diplomat Electronics 
California Salt Lake City, UT 84115 
Cetec Electronics Reptron Electronics, Inc. Milgray New England, Inc. North Carolina 801-486-4134 
San Diego, CA 92123 Tampa, FL 36240 Burlington, MA 01803 Resco/Raleigh 
714-278-5020 813-855-4656 617-272-6800 Raleigh, NC 27612 Virginia 
South Gate, CA 90280 919-781-5700 Sterling Electronics 
213-77:l-6521 Georgia RC Components Richmond, VA 23231 

Diplomat Electronics Wilmington, MA 01887 Ohio 804-226-2190 
Diplomat Electronics Norcross, GA 30092 611-273-1860 Electronic Marketing Corp. 
Sunnyvale, CA 94086 404-449-4133 Columbus, OH 43212 Washington 
408-734-1900 800-241-4874 Sterling Electronics 614-299-4161 Bell Industries 

Waltham, MA 02154 Bellevue, WA 98005 
Image Electronics Marshall Industries 617-894-6200 Marshall Industries 206-747-1515 
Tustin, CA 92680 Norcross, GA 30093 Dayton, OH 45424 
714-730-0303 404-923-5750 Michigan 513-236-8088 Marshall Industries 

Milgray/Atlanta, Inc. 
Reptron Electronics, Inc. 

Milgray/Cleveland, Inc. 
Tukwila, WA 98188 

Marshall Industries Livonia, MI48150 206-575-3120 
Canoga Park, CA 91304 Dunwoody, GA 30338 313-525-2700 Cleveland, OH 44131 
213-999-5001 404-393-9666 213-447-1520 United Components, Inc. 
EI Monte, CA 91731 Minnesota Bellevue, WA 98007 
213-686-0141 Illinois Diplomat/Electro-Com Corp. Reptron Electronics, Inc. 206-643-7444 
Irvine, CA 92707 Diplomat Electronics Fridly, MN 55432 Columbus, OH 43229 
714-556-6400 Bensenville, IL 60106 612-572-0313 614-436-6675 Western Electromotive 
San Diego, CA 92131 312-595-1000 Tukwila, WA 98188 
714-578-9600 Industrial Components, Inc. Oklahoma 206-575-1910 
Sunnyvale, CA 94086 Inter Comp, Inc. Minneapolis, MN 55435 Component Specialties, Inc. 
408-732-1100 Hoffman Estates, IL 60195 612-831-2666 Tulsa, OK 74145 Wisconsin 

312-843-2040 918-644-2820 Marsh Electronics 
Pacesetter Electronics Marshall Industries Milwaukee, WI 53214 
Santa Ana, CA 92704 Marshall Industries Plymouth, MN 55441 Sterling Electronics 414-475-6000 
714-55'1-4800 Bensenville, IL 60106 612-559-2211 Tulsa, OK 74145 

312-595-6622 918-663-2410 
Ryno Electronics Missouri CANADIAN DISTRIBUTORS 
San Diego, CA 92111 NEP Electronics LCOMp,lnc. Oregon 
714-292-6022 Chicago, IL 60634 Kansas City, MO 64120 Radar Electric Co., Inc. British Columbia 

312-625-8400 316-221-2400 Portland, OR 97214 Martin Electronic Marketing Corp. 
United Components, Inc. Maryland Heights, MO 63043 503-232-3404 Surrey, B.C. V4A 2J4 
Santa Clara, CA 95050 Reptron Electronics, Inc. 314-291-6200 206-332-6904 
408-496-6900 Arlington Heights, IL 60005 United Components, Inc. 

312-593-7070 New Jersey Milwaukee, OR 97222 Ontario 
Western Microtechnology Diplomat Electronics 503-653-5940 Carsten Electronics 
Cupertino, CA 95014 RM Illinois, Inc. Totowa, NJ 07512 Ottawa, Ontario K2A 7C8 
408-72!i-1660 Lombard, IL 61048 201-785-1830 Pennsylvania 613-729-5138 

312-932-5150 Almo Electronics Scarborough, Ontario M 1 R 3E8 
Colorado General Radio Supply Corp. Philadelphia, PA 19114 416-751-5095 
Active Component Technology Indiana Camden, NJ 01802 215-698-4000 
Lakewood, CO 80215 Graham Electronics 609-964-8560 Pittsburgh, PA 15237 Future Electronics 
303-233-4431 Ft. Wayne, IN 46803 412-931-5990 Downsview, Ontario M3H 5S9 

219-423-3422 Marshall Industries 416-663-5563 
Diplomat Electronics Indianapolis, IN 46204 Clifton, NJ 07015 Texas 
Englewood, CO 80112 317-634-8202 201-340-1900 Active Component Technology Future Electronics 
303-740-8300 Mt. Laurel, NJ 08054 Addison, TX 75001 Chemin de Baxter, Ottawa 

Kansas 609-234-9100 214-980-1888 613-820-8313 
Marshall Industries LCOMp,lnc. Austin, TX 78758 
Denver, CO 80221 Wichita, KS 67214 Milgray/Delaware Valley, Inc. 512-452-5254 Quebec 
303-427-1818 316-265-8501 Marlton, NJ 08002 Houston, TX 77082 Carsten Electronics 

Milgray/Kansas City, Inc. 609-983-5010 713-496-4000 St. Laurent, Quebec H45 1 R7 
Connecticut Overland Park, KS 66202 514-334-8321 
Cronin Electronics 913-236-8800 Sterling Electronics Component Specialties, Inc. 
Wallingford, CT 06492 Perth Amboy, NJ 08861 Austm, TX 78758 Future Electronics 
203-265-3134 Louisiana 201-442-8000 512-837-8922 Montreal, Quebec H9R 5C7 

Sterling Electronics Dallas, TX 75220 514-694-7710 
Diplomat Electronics Metairie, LA 70002 New Mexico 214-357-6511 
Danbury, CT 06810 504-887-7610 Sterling Electronics Houston, TX 77036 
203-797 -967 4 Albuquerque, NM 87107 713-771-7237 

Maryland 505-884-1900 
Marshall Industries Almo Electronics Corp. 
Wallingford, CT 06492 Rockville, MD 20850 
203-265-3822 301-251-1161 



NEe 
NEe Electronics U.S.A. Inc. 
Microcomputer Division 

REGIONAL SALES OFFICES 

EASTERN REGION 
275 Broadhollow Road, Route 110 
Melville, NY 11747 
TEL: 516-293-5660 
TWX: 510-224-6090 

MIDATLANTIC REGION 
2000 Grosvenor Century Plaza, Suite 333 
10632 Little Patuxent Parkway 
Columbia, MD 21044 
TEL: 301-730-8600 
TWX: 710-862-2868 

MIDWESTERN REGION 
5105 Tollview Drive, Suite 190 
Rolling Meadows, IL 60008 
TEL: 312-577-9090 
TWX: 910-233-4332 

NORTHEASTERN REGION 
21-G Olympia Avenue 
Woburn, MA 01801 
TEL: 617-935-6339 
TWX: 710-348-6515 

NORTHWESTERN REGION 
20480 Pacifica Drive, Suite E 
Cupertino, CA 95014 
TEL: 408-446-0650 
TWX: 910-338-2085 

OHIO VALLEY REGION 
19675 West Ten Mile Road 
Southfield, MI48075 
TEL: 313-352-3770 
TWX: 810-224-4625 

SOUTHWESTERN REGION 
1940 West Orangewood Avenue, Suite 205 
Orange, CA 92668 
TEL: 714-937-5244 
TWX: 910-593-1629 

SOUTH CENTRAL REGION 
16475 Dallas Parkway, Suite 290 
Dallas, TX 75248 
TEL: 214-931-0641 
TWX: 910-860-5284 

SOUTHEASTERN REGION 
Vantage Point Office Center, Suite 209 
4699 North Federal Highway 
Pompano Beach, FL 33064 
TEL: 305-785-8250 
TWX: 510-966-9722 

One Natick Executive Park 
Natick, Massachusetts 01760 

TEL 617·655·8833 
TWX 710·386·2110 


