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(Continued) 

4. Load Port A address in WR6. 

5. Enable DMA in WR6. .... _. 
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JIo-Ar. Port A Bus (bidirectional, 3-.tate). 
This 8-bit bus translers data, status, or control 
information between Port A of the PIO and a 
peripheral device. Ao"is the least significant 
bit 01 the Port A data bus. 

ARDY. Register A Ready (output, active 
Hjgh). The meaning 01 this signal dependo on 
the mode 01 operation selected lor Port A as 
lollows: 
Output Mode. This signal goes active to inciicete that the 
Port A output reqiater has been loaded and the peripheral 
data bus i' stable and reedy lor transfer to the peripheral 
device. 

Input Mod.. This signal is active when the Port A Input 
register is empty and ready to accept data from the 
peripheral device. 

BicliracUoul Mode. This liqnal is active when data is 
available in the Port A output re;l8tei' tor transfer to the 
peripheral device. In this mode, dota is not placed on the 
Port A data bu.. unless X§T! is active. 

Control Mode. Th .. oIQnol .. di""!ed .nd !orcad to • Law 
slate. \ 
Dft. Port A Strobe Pulse From Peripheral 
Device (input, active Low). The meaning 01 
this signal dependo on the �~� 01 operation 
selected lor Port A as lollows: 
Oulpu' Modo. The """iUve edge 01 this strobe .. _ by 
the per1pherol to acknowledoe the receipt of data made 
available by the PIO. 

lapu.t Mode. The strobe is issued by the' peripheral to load 
data from the per'ipheral into the Port A input regimu". 
Data is looc:led into the PIO when this slgnal is active. 

BiclIzectioD.al Node. When this signal is active, data from 
the Port A output register is gated onto the Port A bidirec· 
tional data bus. The positive edqe of the strobe acknowl· 
edQee thtt receipt of the date. 

Collhol Modo. The _be .. 'Inhibited internally. 
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1Io-B,. Porl B Bus (bidirectional. 3-state). This 
8-bit bus transfers data, status, or control 
inlormation between Port B and a peripheral 
device. The Port B data bus can supply 
1.5 mA at 1.5 V to drive Darlington tran,siiltors. 
So is the least significant bit 01 the �b�~�s�,� 

Bill:. Porl B Or A Select (input, High = B). 
This pin defines which port is accessed during 
a data transler between the CPU and the PIO . 
A Low on this pin selects Port A; a High 
selects Port B. Often address bit Ao from the 
CPU is used lor this selection lunction. 
BROY. Register B Reedy (output, active High). 
This signal is Similar to ARDY, except that In 
the Port A bidirectional mode "his signal is 
High when the Port A input register is empty 
and ready to accept data from the peripheral 
device. 

BSTB. Port B Strobe Pulse From Peripheral 
Device (input, active Low). This signal is 
similar to ASTB, except that in the Port A 
bidirectional mode this signal strobes data 
Irom the peripheral device into the Port A 
input register. 

elD. Control Or Dato Select (input, 
High = C). This pin defines the type 01 data 
transfer to be performed between the CPU and 
the PIO. A High on this pin during a CPU 
write to the PIO causes the Z-80 data bus to be 
interpreted as a command lor the port selected 
by the Bi1\: Select line. A Low on this pin 
means that the Z-80 data bus is being used to 
transler data between the CPU and the PIO. 
Often address bit Al lrom the CPU is used for 
this lunction. 
CE. Chip Enable (input, aclive Low). A Low 

, on this pin enables the PIO to accept com-
, mand or data inputs Irom the CPU during a 
write cycle or to transmit data to the CPU dur­
mg a read cycle. This signal is generally 
decoded lrom four 110 port numbers lor Ports 
A and B, data, and control. 
CLL System Clock (input). The Z-80 PIO uses 
the standard single-phase Z-80 system clock. 

Do-D,. Z-80 CPU Data Bus (bidirectional, 
'3-iltate). This bus is used to transler aU data 
and commands between the Z-80 CPU and the 
Z-80 PIO. Do is the least significant bit. 
lEI. Interrupt Enable In (input, active High). 
This signal is used to lorm a priority-interrupt 
daisy chain when more than one intertupt­
driven device is being used. A High level on 
this pin indicates that no other devices 01 
higher priority <Ire being serviced by a CPU 
inter.rupt service routine. 
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lEO. Interrupt Enable Out (output, active 
High). The lEO signal is the other signal 
required to form a daisy chain priority scheme. 
I! is High only if lEI is High and the CPU is 
not servicing an interrupt from this PIO. Thus 
this Signal blocks lower priority devices from 
interrupting while a higher priority device is 
being serviced by its CPU interrupt service 
routine. 

INT. Interrupt Request (output, open drain, 
active Low). When INT is active the Z-BO PIO 
is requesting an interrupt from the Z-80 CPU. 

10RQ. Input/Outpu~uest (input from Z-BO 
CPU, active Low). 10RQ is used in conjunc­
tion with BIA, CiD, CE, and RD to transfer 
commands and data between the Z·80 CPU and 
the Z-BO PIO. When CE, RD, and ~ are 
active, the port addressed by BIA transfers 
data to the CPU (a read operation). Con­
versely, whencr and ~ are active but RD 
is not, the port addressed by BIA is written 
into from the CPU with either data or control 

Moele O. 1. en 2. (Byte Input, Output, or 
Bidirectional). Programming a port for Mode 
0, I, or 2 requires two words per port. These 
words are: 

A Nod. Control Word. Selects the port operating mode 
(Figure 6). This word may be written any ti~e. 

An Interrupt Vector. The Z-80 P!O is designed for use with 
the Z·ao CPU in interrupt Mode 2 (Figure 7). When inter­
rupts are enabled. the PIO must provide an interrupt 
vector. 

Moel. 3. (Bi/lnp'ut/Output). Programming a 
port for Mode 3 operation requires a control 
word, a vector (if interrupts are enabled), and 
three additional words, described as follows: 

[/0 Reoister Control. When Mode 3 is selected. the mode 
control word must be followed by another control word that 
sets the lIO control register. which in turn defines which 
port lines are Inputs and which are outputs (Figure 8). 

Interrupt Control Word.. In Mode 3, handshake is not 
used. Interrupts are generated 4S a logiC function of the 
input signal levels. The interrupt control word sets the 
logiC conditions and the logic levels required for gener­
abng an interrupt. Two iOQic conditions or functions are 
available: ANO (if all input bits chanQe to the active level. 
an mterrupt IS triggered), and qR (if anyone of the input 
bits chang8$ to the active level. an interrupt is triggered). 
Bit 06 sets the IOQiC function, as shown in FiQure 9. The 
active level 01 the mput bits can be set either High or Low. 
The active level is controlled: by Bit 05. 

Mask Control Word. This word sets the mask control 
register, allowmg any unused. bits to be masked off. If any 
bits are to be mdisked, then 04 must be set. When D4 is set, 
the next word written to the port must be a mask control 
word (Figure 10). • 

Interrupt Dloable. There is one other control 
word which can be used to enable or disable a 
port interrupt. It can be used without changing 
the rest of the interrupt control word 
(Figure II). 

information, as specified by C/l). Also, if 
lORQ and Mi are active Simultaneously, the 
CPU is acknowledging an interrupt; the inter­
rupting port automatically places its interrupt 
vector on the CPU data bus if it is the highest 
priority device requesting an interrupt. 

MI. Machine Cycle (input from CPU, active 
Low). This signal is used as a sync pulse to 
control several internal PIa operations. When 
both the MI and RD signals are active, the 
Z-BO CPU is fetching an instruction from 
memory. Converseiy, when both MI and 
10RQ are active, the CPU is acknowledging 
an interrupt. In addition, MI has two other 
functions within the Z-BO PIO: it synchronizes 
the PIO interrupt logic; when Ml occurs 
without an active RD or 10RQ signal, the PIO 
is reset. 

RD. Read Cycle Status (input from 2-BO CPU, 
active Low). II RD is active, or an 1/0 opera­
tion is in progress, RD is used with BIA, CiD, 
CE, and 10RQ to transfer data from the 2-BO 
PIO to the 2-BO CPU. 
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CE. Chip Enoble (input, active Low). When 
enabled the erc accepts control words, Inter­
rupt vectors, or time constant data words from 
the data bus during an 110 write cycle; or 
transmits the contenls of the down-counter to 
the CPU during an 110 read cycle. In most 
appllcallons this signal Is decoded from the 
eight least Significant bits of the .. ddreao bus 
for any of the four 110 port addresses that are 
mapped to the four counter-limer channels. 

CLI:. System ClocJc (input). Standard single­
phase 2-80 system clock. 

CUlTRGu-CUlTRGw. External CloclcITimer 
Trigger (Input, user-selectable active High or 
Low). Four pins corresponding to the four Z-BO 
CTC channels. In counter mode. every active 
edge on this pin decrements the down-counter. 
In IImer mode, an active edge starts the timer. 

CIIo-ClI. Channel Select (inputs active High). 
Two-bit binary address code selects one of the 
four erc channels for an 110 write or read 
(usually connected to Ao and AI)' 

Do-D,. System Dota Bus (bidirectional, 
3-state). Transfers all data and commands 
between the Z-BO CPU and the Z-BO erc. 
lEI. Interrupt Enoble In (Input, active Hlgh)_ 
A High Indicates that no other interrupting 
devices of higher priority In the daisy chain 
are being serviced by the Z-BO CPU. 

1.,1 .. 1 ltal .. 1 0 Ie! , I t I ~ 

II -C==--=­
:::~ .... 
Dr • t INTEMUPT BlAKE 

FIgure II. Ia_ DIoabIe Word 
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lEO. Interrupt Enable Out (output, active 
High). High only If lEi Is High and the Z-80 
CPU is not servicing an interrupt from any 
Z-BO CTC channel. lEO blocks lower priority 
devices from Interrupting while a higher 
priority !nterrupting device Is being serviced. 

lIlT. Interrupt Request (output, open drain, 
active Low). Low when any Z-80 CTC channel 
that has been programmed to enable interrupts 
has a zero-count condition in Its down-counter_ 

10RQ. Input/Output R'!!lE..est (i!!E!'t from CPU, 
active Low). Used with CE and RD to transfer 
data and channel control words belween the 
Z-80 CPU and the Z-80 erc. During a write 
cycle, IORQ and cr are active and RD 
Inactive. The Z-80 CTC dces not receive a 
speCifiC write signal; rather. it internally 
~erates lis own from the Inverse of an .active 
RD signal. In a read cycle, IORQ, C! and RD 
are active; the contenls of the down-counter 
are read by the Z-80 CPU_ If 10RQ and MI are 
both true. the CPU Is acknowledging an inter­
rupt request, and the highest priority inter­
ruptinq channel places its interrupt vector on 
the 2-BO d4ta bus. 

ML Machine Cycle One (input from CPU, 
active Low). When MI and 10RQ are active, 
the Z-BO CPU is acknOwledging an interrupt. 
The 2-BO CTC then places an interrupt vector 
on the data bus if it has highest prlorl~nd If 
a channel has requested an interrupt (INT). 

RD. Read Cycle Status (i~active Low). 
Used In conjunction with 10RQ and CE to 
transfer data and channel control words 
between the Z-BO CPU and the 2-80 CTC. 

RESET. Reset (input active Low). Terminaies 
all down-counls and disables all interrupts by 
resetting the interrupt bits in all control 
registers; the 2C1TO and the Interrupt outputs 
go inactive; lEO reflects lEI; Do-I>] go to the 
high-impedance state. 

1.CITOo-1.CITOs. Zero Count/Timeout (output, 
active High). Three ZCITO pins corresponding 
to Z-BO CTC channels 2 through 0 (Channel 3 
has no ZClTO pin). In both counter and timer 
modes the output is an active High pulse when 
the down-counter decremenls to zero. 



I'rogrcmuIIlIIg Each' Z-SO CTC channel must be pro­
grammed prior to operation. Programming 
consists 0/ writing two words to the 110 port 
that corresponds \0 the desired channel. The 
first word is a control word that selects the 
operating mode and other para~eters; the 
second word is a time constant. which is a 
binary data word with a value from 1 to 256. A 
time constant word must be preceded by a 
channel control word. 

After Initialization, channels may be 
reprogrammed at any time. If updated control 
and time constant words are written to a chan­
nel during the count operation, the count con­
tinues 10 zero before the new time constant is 
loaded into the counter. 

If the interrupt on any Z-SO CTC channel is 
enabled, the programming procedure should 
also include an interrupt vector. Only one vec­
tor is required for all four channels, because 
the Interrupt logic automatically. modifies the 
vector for the channel requesting service. 

A control word is identified by a I in bit O. 
A 0 in bit 2 indicates a time constant word is to 
follow. Interrupt veclors are always addressed 
to Channel 0, and identified by a 0 in bit O. 

A~g. During programming, channels 
are addressed with the channel select pins CSI 
and CS:!. A 2-bil binary code selects the 
appropriate channel as shown in the following 
table. 

a.-l CS. CSo 
o 0 0 
I 0 I 
2 I 0 
3 1 I 

a-. The CTC has both hardware and soft­
ware resets. The hardware reset terminates all 
down-counts and disables all CTC interrupts 
by resetting the interrupt bits in the control 
regist.ers. In addition, the ZClTO and Interrupt 
outputs go inactive, lEO reflects lEI, and 

Do-D] go to the high-impedance state. All 
channels must be completely reprograml"ed 
after a hardware reset. 

The software reset Is controlled by bit I in 
the channel control word. When a channel 
receives a software reset, it stops counting. 
When a soItware reset Is used, the other bits In 
the control word also change the contents of 
the channel control register. After II software 
reset a new time constant word must be written 
to the same channel. . 

If the channel control word has both bits Dl 
and ~ set to I, the addressed channel stops 
operating, pending a new time constant word. 
The channel is ready to resume after the new 
const,mt Is programmed. In timer mode, if 
D3 = '0, operation is triggered automatically 
when the time constant word is loaded. 

Cba ..... 1 CoDtroI Word Programmlag. The 
channel control word is shown in Figure 5. It 
sets the modes and parameters described 
below. 
Interrupt Enable. Dz enables the interrupt, so 
that an interrupt output (INT) is generated at 
zero count. Interrupts may be programmed in 
either mode and may be enabled or disabled 
at any time. 
OperaliD", Mode. D6 selects either timer or 
counter mode. 
Prescal.r Factor. (Timer Mode Only). Ds 
selects. factor-either 16 or 256. 

Tri",,,,.r Slop •. D4 selects the active edge or 
slope of the CLKlTRG input pulses. Note that 
reprogramming the CLKlTRG slope during 
operation "is equivalent to issuing an active 
edge. If the trigger slope is changed by a con­
trol word update while a channel is pending 
operation in timer mode, the result is the same 
as a CLKlTRG pulse and the timer starts. 
Similarly, if the channel is in counter mode, 
the counter decrements. 

l"I .. lo.I .. I"~ ......... :,:;~j o DtSAIllIINT£MU" -o tlELECTS nMIR IIOOE 
1 SELECTS COUJIf1'ER Moot: 

.....aALIRVA .... • 
1. YAlUiOf258 
o • VALUE OF l' 

CI.lU1Wa aDa NUCnOII 
o SELECTS F""UNG EDGE 

1 SELECTS fUIING EDaI 

~t-"'''''' 0- VECTOR 
,. CONTllOlWOllO 

~~NUeDOPiRATION 
1.IOIITWAMfilESET -_ ... 
o .. NO TIIIII! CONSTANT FOLLOWS 
, • TIME COId'IANT FOLLOWS ---•• AUTOMAnc IIIIIGGO WHEN 

TIME CONIlANT .. LOADED 
1 • eLKIT"" PULSE atAlffl TWIJIi 

"IMEft MOOt ONLY 
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I'rogrcmuIIlIIg Trig",.r Mode (Tim.r Mod. Only). D3 selects 
(Continued) the trigger mode for timer operation. When OJ 

is reset to 0, the timer is triggered automatic­
ally. The time constant word is programmed 
during an I/O write operation, which takes one 
machine cycle. At the end of the write opera­
tion there is a setup delay of one clock period. 
The timer starts automatically (decrements) on 
the rising edge of the second clock pulse (T2) 
of the machine cycle follOWing the write opera­
tion. Once started, the timer runs contin­
uously. At zero count the timer reloads 
automatically \!lnd continues counting without 
interruption or delay, until stopped by a reset. 

When D3 is set to I, the timer is triggered 
externally through the CLKlTRG input. The 
time constant word is programmed during an 
110 write operation, which takes one machine 
cycle. The timer is ready for operation on the 
rising edge 0/ the second clock pulse (T2) of 
the following machine cycle. Note that the first 
timer decrement follows the active edge of the 
CLKlTRG pulse by a delay time of one clock 
cycle if a minimum setup time to the rising 
edge of clock is met. If this minimum is not 
met, the delay is extended by another clock 
period. Consequently, for Immediate trigger­
ing, the CLKlTRG input must precede T2 by 
one clock cycle plus its minimum setup time. If 
the minimum time is not met. the timer will 
start on the third clock cycle (T3). 

Once started the timer operates contin­
uously, without interruption or delay, until 
stopped by a reset. 

Time Constant to Follow. A I in ~ indicates 
that the next word addressed to the selected 
channel is a time constant data word for the 
time constant register. The time constant word 
may be written at any time. 

A 0 in D2 indicates no time constant word is 
to follow. This is ordinarily used when the 
channel is already in operation and the new 
channel control word is an update. A channel 
will not operate without a time constant value. 
The only way to write a time constant value is 
to write a control word with D2 set. 

, .. , .. , .. , .. !o,[o;J!.To!) 

~;W~~ 
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Softwar. R ... t. Setting Dj to I. 'lses a soIt-· 
ware reset, which is described in .he Reset 
section. 

Control Word. Setting Do to 1 identifies the 
word as a control word. 

TIme CoDstGDt Programmlag. Before a chan­
nel can start counting it must receive a time 
constant word from the CPU. During program­
ming or reprogramming, a channel control 
word in which bit 2 Is set must precede the 
time constant word to Indicate that the next 
word is a time constant. The time constant 
word can be any value frbm 1 to 256 (Figure 
6). Note that 0016 is interpreted as 256. 

m timer mode, the time interval is controlled 
by"three factors: 

• The system clock period (</» 

• The prescaler factor (P), which multiplies 
the interval by either 16 or 256 

• The time constant (T), which is programmed 
into the time constant register 

Consequently, the time interval is the pro­
duct of </>xPxT. The minimUm timer resolu­
tion is 16 x</> (4 "" with a 4 ~Hz clock). The 
maximum timer interval is 256 x </> x 256 (16.4 ms 
with a 4 MHz clock) . For longer intervals 
timers may be cascaded. 

Interrupt Vector Programmlng. If the Z-SO 
CTC has one or more interrupts enabled, it 
can supply interrupt vectors to the Z-80 CPU. 
To do so, the Z-80 CTC must be pre-pro­
grammed with the most-significant five bits of 
the interrupt vector. Programming consists of 
writing a vector word to the 110 port cor­
responding to the 2-80 CTC Channel O. Note 
that Do of the vector word is always zero, to 
distinguish the vector from a channel control 
word. Dl and D2 are not used in programming 
the vector word. These bits are supplied by 
the interrupt logic to identify the channel . 
requesting interrupt service with a unique 
interrupt vector (Figure 7). Channel 0 has the 
highest pri~rity. 

''']!oI,,'o.I .. 1 0, 1001"1 

=r-L 0 .. INnRRUPTVECTORWOftD 
v,_~ 1 • CONTROl WORD 

8UPfIUED 
IY USER CHANNEL IDENTIfIER 

(AUTOMATICALLY tNlPTaO 
8YCTC) . 
o o. CHANNfL 0 
o 1· CHANNEL 1 
1 0 '"' CHANNEL 2 
1 1. CHANNEL :I 
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FiQUres I through 6 illustrate the three pin 
configurations (bonding options) available in 
the 510. The constraints of II 4O-pln package 
make itJ!!!EOlslble to bring out the Receive 
Clock (RXC). Transmit Clock (rxe). Data Ter­
minal Ready (DTR) and Sync (SYNC) signals 
for both channel •. Therefore. either Channel B 
lacks a signal or two signals are bonded 
together in the three bonding options offered: 

• Z-80 510/2 lacks ~ 
• loBO SIOII lacks 15m 
• Z·90 SIOIO has all four signals. but TxCB 

and RxCB are bonded together 

The first bonding option above (SI0/2) is the 
preferred version for most applications. The 
pin descriptions are as follows: 

B/i. Channel A Or B Select (input. High 
selects Channel B). This input defines which 
channel is accessed. during a data transfer 
between the CPU and the SIO. Address bit Ac 
from the CPU is often used for the selection 
function. 

C/O_ Control Or Dolo Select (input. High 
selects Control). This input defines the type of 
information transfer performed between the 
CPU and the SIO. A High at this input during 
a CPU write to the 510 causes the information 
on the data bus to be interpreted as a com­
mand for the channel selected by B/A. A Low 
at C/O means that the information on the data 
bus is data. Address bit AI is often used for 
this function. 

CE. Chip Enoble (input. active Low). A Low 
level at this input enable. the 510 to accept 
command or data input from the CPU during a 
write cycle or to transmit data to the CPU 
during a reed cycle. 

11440 
IIrIlO ....... 
IapatlOaipal CoaIroII. 
CLIt_ System Clock (Input) .. The 510 uses the 
standard Z-BO System Clock to synchronize 
Internal signals. This is a single-phase clock. 

CTSA. CTSB. Clear To Send (Inputs. active 
Low). When programmed as Auto Enables. a 
Low on these inputs enables the respective 
transmitter. If not programmed as Auto 
Enables. these inputs may be programmed as 
general-purpose Inputs. Both inputs are 
Schmitt-trigger buffered to accommodate slow­
rlsetime signals. The SIO detects pulses on 
these inputs and interrupts the CPU on both 
logic level transitions. The Schmitt-trigger buf­
fering does not QUarantee a specified noise­
level margin. 

Du-o,- System Dota Bus (bidirectional. 
3-state). The system data bus transfers data 
and commands between the CPU and the Z-BO 
SIO. Do is the least Significant bit. 

DCDA. DCDB_ Dota Carrier Detect (inputs. 
active Low). These pins function as receiver 
enables if the SIO is programmed for Auto 
Enables; otherwise they may be used as 
general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accommodate slow­
risetime signals. The SIO detects pulses on 
these pins and interrupts the CPU on both 
logic level transitions. Schmitt-trigger buffer­
ing does not guarantee a specifiC noise-level 
margin. 

DTRA. DTRB_ Doto Terminal Ready (outputs. 
active Low). These outputs follow the state pro­
grammed into Z·80 SID. They can also be pro­
grammed as general··purpose outputs. 

In the Z-80 SIO/l bonding option. DTRB is 
omitted. 

IEI_ Interrupt Enoble In (input. active High). 
This signal is used with lEO to form a priority 
daisy chain when there is more than one 
interrupt-driven device. A High on this line 
indicates that no other device of higher pri­
ority is being serviced by a CPU interrupt ser­
vice routine. 

IEO_ Interrupt Enoble Out (output. active 
High). lEO is High only if lEI is High and the 
CPU is not servicing an interrupt from this 
SIO. Thus. thiS Signal blocks lower priority 
devices from mtemJphng while a higher 
priority device is being serviced by its CPU 
interrupt serVIce routine. 

INT_ Interrupt Request (output. open drain. 
active Low). When the SIO is requesting an 
interrupt. it pulls ill! Low. 

IORQ_ Inpuf/QE!put Request (input from CPU. 
active Low). 10RO is used in conjunction with 
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BI)t, C!I5. CE and RD to transfer commands 
and data between the CPU and the 510. When 
CEo RD and 10RO are all active. the channel 
selected by BI A transfers data to the CPU (a 
read operation). When CE and iORO are 
active but iID il inactive. the channel selected 
by BlAis written to by the CPU with either 
data or control Information as speCified by 
cm. If 10RO and MI are active simultane­
oiisly. the CPU is acknowledging an interrupt 
and the 510 automatically places itl Interrupt 
vector on the CPU data bul If it II the hrghest 
priority device requesting an interrupt. 

MI_ Machine Cycle (input from Z-BO CPU. 
active Low). When Mils active and RD Is also 
active. the loBO CPU is fetching an Instruction 
from memory; when MI is active while 10RO· is 
active. the SIO accepts MI and 10RO as an 
interrupt acknowledge if the 510 Is the highest 
priority device that has interrupted the Z-80 
CPU. 

RxCA. RxCB. Receiver ClocIcs (inputl). 
Receive data is sampled on the riling edge of 
RxC. The Receive Clocks may be 1. 16. 32 or 
64 times the data rate in asynchronous modes. 
These clocks may be driven by the lo80 erc 
Counter Timer Circuit for programmable baud 
rate generallon. Both inputs are Schmitt­
trigger buffered (no noise level margin is 
specified). 

In the Z-80 SIOIO bonding option. RxCB is 
bonded together with TxCB. 

RD_ Read Cycle Status (input from CPU. 
active Low). If RD is active. a memory or 110 
re~d ~ration is in progress. RD is used with 
BI A. CE and 10RO to transfer data from the 
SIO to the CPU. 

RxDA. RxDB_ Receive Dota (inputs. active 
High). Serial data at TTL levels. 

RESET. Reset (input. active Low). A Low 
RESET disables both receivers and transmit­
ters. forces TxDA and TxDB marking. forces 
the modem controls High and disables all 
interrupts. The control registers must be 
rewritten alter the SIO is reset and belore data 
is transmitted or received. 

1ff!IX • Rftj_ Request To Send (outputs. 
active Low). When the RTS bit in Write 
Register 5 (Figure 14) is set. the RTS output 
goes Low. When the RTS bit is reset in the 
Asynchronous mode. the output goes High 
after the transmitter is empty. In Synchronous 
modes. the RTS pin strictly follows the state of 
the RTS bit. Both pins can be used as general· 
purpose outputs. 

SYNCA. SYNCB_ Synchronization (inputs/out· 
puts. active Low). These pins can act either as 
inputs or outputs. In the asynchronous receive 
mode. they are inputs Similar to CTS and 
DCD. In this mode. the transllions on these 
lines affect the state of the Sync/Hunt status 

blls in Read Register a (FIQUre 13). but have 
no other function. In the External Sync mode. 
these lines also act a. input •. When external 
synchronization is achieved. ~ must be 
driven L!>w on the .... cQnd-f!llQQ edge of RxC 
after that rising edge of ~ on which the last 
bit of the sync character was received. In 
other words. after the sync pattern is detected. 
the eXternal logic must wait for two full 
Receive Cloc!..EI£les to activate the SYNC 
Input. Once SYNC is forced Low. it should be 
kept Low until the CPU informs the external 
synchronization detect logic that synchronlza'­
lion has been lost or a new message is about to 
start. Character assembly begins on the rising 
edge of RxC that immediately precedes the 
falling edge of SYNC In the External Sync 
mode. 

In the internal synchronization mode 
(Monosync and Bisync). these pins act as out­
puts that are active during the part of the 
receive clock (RiC) cycle in which sync 
characters are recognized. The sync condition 
is not latched. so these outputs are active each 
time a sync pattern Is recognized. regardless 
of charaoteJ" boundaries_ 

I" the Z-80 51012 bondtno optton. SYNCB 
is omitted. 
~. Ta. Tronsmiftm ClocIcs (inputs). In 
asynchronous modes. the Transmitter Clocks 
may be I. 16.32 or 64timel the data rate; 
however. the clock multiplier for the transmit­
ter and the receiver must be the same. The 
Transmit Clock inputs are Schmitt-trigger buf­
fered for relaxed rise- and fall-time require­
ments (no noise level margin Is specified). 
Transmitter Clocks may be driven by the Z-BO 
erc Counter Timer Circuit for programmable 
baud rate generation. 

hi the lo80 SIOm bonding option. TiCS Is 
bonded ~W1th~. 
TltDA. 1'IID1. Transmit Dolo (outputs. active 
High). Serial data at TTL levels. TxD changes 
from the falling edge of TxC. 

WIlIDYA. W/RDYB_ Wait/Ready A. Wait/ 
Ready B (outputs. open drain when pro· 
grammed for Wait function. driven High and 
Low when programmed for Ready function). 
These dual-purpose outputs may be pro­
grammed as Ready lines for a DMA controller 
or as Wait lines that synchronize the CPU to 
the SIO data rate. The reset state is open 
drain. 



Programmill!J Th e system program ii'rst issues a series of 
commands thai initialize the basic mode of 
operation and then other commands that 
qualify conditions within the selected mode. 
For example, the asynchronous mode. 
character length, clock rate, number of stop 
bits, even or odd parity might be set hrst; then 
the interrupt mode; and hnally, receiver or 
transmitter enable. 

Both channels contain registers that must be 
programmed via the system program prior to 
operation. The channel· select tnput (BfA) and 
the control/data input (CiD) are the command­
structure addressing controls, anc:! are normal­
ly controlled by the CPU address bus. Figures 
15 and 16 iIIustr'lte the timing relationships for 
programming the write registers and t"ransfer­
ring data and stalus. 

Read Regllll .... The SIO contains three read 
registers for Channel B and two read registers 
for Cbannel A (RRO-RR2 in Figure 13) that can 
be read to obtain the status information; RR2 
contains the internally-modihable interrupt 
vector and is only in the Channel B. register 
set. The status information includes error con­
ditions. interrupt vector ~nd standard 
communications-interface sign.lls. 

To read the contents of a selected read 
register other than RRO, the system program 
must hrst write the pointer byte to WRO in 
exactly the same way as a write register opera­
tion. Then, by executing a read instruction, 
the colltents of the addressed read register can 
be read by the CPU. 

The status bits of RRO and RRI are carefully 
grouped to simplify status monitoring. For 
example, when the interrupt vector indicates 
that a Special Receive Condition interrupt has 
occurred, all the appropriate error bits can be 
read from a single register (RR I). 

Write Regtst .... The SIO contains eight write 
registers for Channel B and seven write 
registers for Channel A (WRO-WR1 in Figure 
14) that are programmed separately to con­
hgure the functional personality of the chan­
nels; WR2 contains the interrupt vector for 
both channels and is only in the Channel B 
register set. With the exception of WRO, pro­
gramming the write registers requires two 
bytes. Tile first byte is to WRO and contains 
three. bits (Do-D:!) that point 10 the selected 
regiSter; the second byte Is the actual control 
word that Is written Into the register to cor 
figure the SIO. 

WRO is a special case in that all of the basic 
commands can be written to it with a single 
byte. Reset (internal or external) initializes the 
pointer bils Oo-D2 to point to WRO. This 
implies that a channel reset must not be com· 
bined with the pointing to any register. 
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lir~i"~i .. ~;:;r~ .. eH"ACT£"V""'''' L..:::::lNT PENDING ICH." ONLYI 

~'nREMPTY } 
IYNClHUNT 
CTS 
T.UNOERflUNIEOII 
IMAJUABORT 

;~~",,~'IftM':le',,&' S!a~us 

III L. ....... , 

I FiElD IITS I AELD IITS iN 1 IN I'1IIVIOUI HCOttD HlIVtOUS 
me: Inl · . · . · . · . · , ~ : · . 

P .. JllfYEMOIIi 'RtSlduto.UlFOfE>Q1II 
III QVJIUlUN.1lROft fb B'lS'ChiI'~~le, f'IOQr8m",.cI 
CACtFMIII ... EUOII . 
INDOII' FMMI. .. O"Q 

'UMClW-,r.Spec .. ,Rect!",eColllllloanMal:le 

BEAD REClSTEIl 2 

'nr~fl--
ty., ... ~.S\aIvI~ 
VKIOf 1S .... 0!I'1IIMIed 

F~ II. a.adlleglator III Fuact_ 

Programmiag 
(Continued) 

10 

WIUTE REGISTER 0 
iii 1-"i ... 1 uti D~ ]OaiD, I D, 10.' 

I I 
• UOGTlR, 
, a_TER, 
I IIEQISTIR2 
1 QOfSl1!ft, 
o MGISTER4 
t "IIEOIITE1II5 
o REGISTE'" 
t RIOISTER7 

o NULLCOOE 
1 lEND AeORT CIOLQ 
• IlEHT EXTIITATUS INTERRUPTS 
1 CHANNEL RUET 
o ENABLE 'N' ON NEXT All CHARACTIR 
1 q.u Til, INT PeNDING 
o UAOIIREHT 
t RETURN FROM !NT ICH-A O"L y) 

o NULLCOOE 
1 1lUET ... eRe CHECKER 
o RElET'" CAe GENERATOR 
, RESET Til UNOEtIRUNIEOII LATCH 

WBITE REGISTER. 

... 1 .. 1 .. 1 .. 1 .. 1 .. 1 .. 1 ... 

~ill' 
~L-""'NT""'" L....=::'.INlINULI 

STATUS AFfECTS VICTOIl 
tctt.10Nt.Y) 

• 0 IbINTDllAllLE 
• , 1II.INTONPlQtCHAIIIACTU 
I 0 un ON ALL'" CHAMCTPI (MJIi1TY AfFECTS ~ 

, I ~\;.,ALL"CH''''''''''''''''''' •• '''''''''} 
E ON"" "OtOn 

IIlIADY FUIICnON ~ .. , 
""'ILI Cond'hon 

WJIItE REGISTEIlI (CIWQIEL I OIILY) 

'j'rr~il--
wIim: BEGISTIR I 

'''II''llr~li'~=r.-=~.:=~ ~R.CI'CIIIAIILl! 
EffI'DHUNT,"MI 
AUTO ....... 

o JI.11MTIICttARACTEI 
I ""1IITIICHAlACTI1l 
• RII.IITIfCHAJIACTEII 
I Ib ,lIlTIICtwtACTP 

WRITE REGISTER 4 

lD,i .. !'iD.1Dli~!o.!0a1 , , III L-... '.", ...... 
'AlllTYIVENIOR 

CI IYtiIC MOOI$ INAILE 
t I STOP IITICHAIlACTEIl 
o t.,. STOP I/TIICHAIlACTIEIl 
I "TOft.ITIICHAMeTIEIl 

o 'liT SYNC CHARACTEIl 
1 "liT SYtrIIC CHAMeTIIl 
o 'kC1IODElO'Itt1110FLAGI l . I I 1 EXflRNAL SYNC MCNJE 

o D XICLOCItMOlll! 
o I X" CLOCK MODI 
I • X3I CLOCK MODE 
I I 1M CLOCK MODE 

WIU1'E REGlSTDI S 

lo,l .. lo,j .. ioIIDtI .. I .. 1 

~l ll~L::." ~'.EJfAILE 
HNDIIlEAK 

• D ,_ 511ft lOA t.eaJCHAAltCTEIl 
o I TIl 711Tt1CHAMCTEW 
I • '.tIlTllCHAfIACTU; 
I IT_tIllTllCHA~ ... 

WJIItE REGISTER I 

nr~;!l 
"AlsvSOLCAdOfftliFotld 

WJIItE REGISTEIl7 

1"1"1"1"1"1"1"1"1 

[11 11 ~§§~}. 
I'rNC lIT ,. 

"""'15 
"For$O\.C"tAlstBeP,ogo."IrJIId 
10 01111110" Far FIqFletogmlOCltl 

".....It. Wd .. ...-IIt_ 



TS 806C THEORY OF OPERATION 

SECTION TITLE 

1.0 INTRODUCTION 

2.0 TS 806C TAPE CONTROLLER BOARD DESCRIPTION 

3.0 FUNCTION OF THE SYSTEM 

4.0 OPERATION OF THE SYSTEM 

5.0 INPUT/OUTPUT PORT ASSIGNMENT AND TIMING 

6.0 CONNECTOR DESCRIPTION 

7.0 SPECIFICATIONS 

1 





1.0 INTRODUCTION 

The TS 806C is an intelligent tape-cartridge unit with its own 
controller designed to be used with the TS 806 service processor. 
The TS 806C has three ports: one of the ports (50 pin internal 
connector) is used to interface to the tape drive; one RS 422 
port is used to communicate with the service processor; one RS 
422 is used to pass the normal communications through to the work 
station. The service processor controls the communication links 
between the tape controller and the work station. The TS 806e 
receives commands from the TS 806 to perform tape read, write or 
erase functions; all other data is passed through to the work 
station. 

The system block diagram is shown in Figure 1. 

'1 '1 
'1 '1 
'1 11 '1 ,r 
'1 '1 TAPE 11 '1 
11 '1 DRIVE '1 11 
'1 '1 '1 '1 
11 TS 806C '1 11 
,r ,r ,r 
,r '1 50 PIN 11 
'1 ~[ ~QNNE~1.'QB , 
'1 ,r '1 '1 
,r '1 TS 806C '1 '1 
11 11 TAPE CONTROLLER '1 '1 
,r '1 . . . . . . . . . . . . . . . . . . . . . '1 ,r 
1r 1r ,r '1 
11 ,rRS-422 11RS-422 11 
11 11 11 '1 

________ '1 ____ _ __11 __ _ 
11 11 11 11 
11 TS 806 11 '1 WORK '1 
,r SERVI CE PROCESSOR ,r 11 STATION 11 ,r ___________ '1 '1 _______ '1 

Figure 1 System Block Diagram 

2~0 TS 806C TAPE CONTROLLER BOARD DESCRIPTION 

The TS 806C controller board contains 

Three Z80A family ICs 

CPU, CTC and SIO 

64 Kbytes of dynamic RAM 
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4 Kbytes of EPROM 

Two 8-bit output latches 

Associated control logic 

See Figure 2. 

Z80A 
CPU 

r-- l- i- ---r-
I I 
I I 

I I 

I 
I 

TAPE W TAPE LJ INFO STATUS 

, 

I 
I- _.......J' 
I-

_ ---l 

TAPE CONT. 
OUTPUT 

60K AK 
DRA~I EPROtvl 

MEMORY -, 
CONTROL LOGIC 

I 

I 
DECODER I 

I I L __ - - ..J 
II L __ 
I I --, 
I I I 
I 

I I 
I I I I 

I I I 
.J L_ DRIVE & L 

TRACK SEL 

Figure 2 Block Diagram of TS 806C Controller Board 

CTC 

S10/2 

The Z80A ICs are driven by a 4 MHz system or tape clock. This 
clock is also used to generate the necessary timing for the 
memory control logic. 

The Z80A CPU has a 16-bit address bus which can address up to 64 
Kbytes for memory. The lower eight address lines are also used 
to address up 256 Input/Output devices. During instruction fetch 
cycles, the CPU sends out refresh addresses. The refresh enable 
address signals to the memory control which then refreshes 64 
Kbytes of dynamic RAM. 

A second bus is an eight-bit bidirectional data bus. The third 
bus is the control bus which includes the following signals: 
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-MI, -MREQ, -IORQ, -RD, -WR, -RFSH, -WAIT, -INT and -RESET. The 
rs 806C has eight I/O devices: the SID, CTC, LEDs, a four-bit 
3ipswitch, two tri-state input latches, and two 8-bit output 
latches. 

rhe Z80A CTC is a four-channel programmable clocking device which 
:an be programmed as a timer or as a counter. The main function 
)f this CTC is to provide transmit clocks for the RS 422 
:ommunication interface. The CTC is programmed to reset the Z80 
SID which effects both channels of the SID. 

rhe Z80A SID is a dual-channel serial I/O controller. It is 
programmed in the SDLC mode and clocked at a data rate of 800 
Kbits/sec. 

rhe main memory in the TS 806C controller contains eight 64K x I 
jynamic memory devices (only 60 Kbytes are accessible). There 
are four kilobytes of EPROM. 

3.0 FUNCTION OF THE SYSTEM 

rhe TS 806C generates an 8-MHz clock and a 4-MHz clock. These 
are supplied to the CPU, SID, CTC, DMA and memory control logic. 
~fter power is first turned on, the system is reset to the idle 
state and all devices are then programmed for operation. 

rhere are two different types of memory devices in the TS 806C, 
dynamic RAM and EPROM. See Figure 3. 

64K 
'1 
'1 
11 
11 
11 
11 
'1 
1r 
'1 

DYNAMIC RAM 

11 
1r 
'1 
'1 
'1 
11 
11 
'1 
11 

1r __ ___________ '1 
4K 11 

'1 EPROM 
11 o '1 ____ _ 

Figure 3 Memory Devices 

,r 
'1 ,r 
'1 

The EPROM contains software for initialization of the controller, 
power-on diagnostics, and the download program. 

The memory control logic supplies the necessary read/write 
signals, address latching signals, and refresh signal to the 
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dynamic RAM. Because of the speed difference between the access 
of the two types of memory, a one cycle "wait state" is inserted 
during read/write operations to the EPROM. 

The daisy-chain style of communication makes it possible to reset 
the controller without effecting the link from the service 
processor to the work station. 

4.0 OPERATION OF THE SYSTEM 

The 16 MHz clock from the oscillator is counted down to 4 MHz by 
counter Al4 (74LS l6lA) and becomes the system clock frequency. 
This 4 MHz signal is sent to all the Z80A family devices and the 
memory control logic. The level of the clock signal is critical 
to the Z80A devices. The high level of the clock must be between 
4.4 V and 5.3 V and the low level must be between -0.3 V and 0.45 
V (see Figure 4). A transistor {2N2907} is used to pull the 
clock's output high level to about five volts. 

5.3V '-----250 ns------, , , , , , , ~ , 
4.4V , , ~ , ~ , , , ~ , , , 

~ , , ~ , , , , , , , , , , , ~ , , , , , , ~ , 
~ ~ ~ ~ , , 

0.45V , , , , , , , , ~ , , , , , 
-0.3V 

Figure 4 System Clock 

Each dynamic RAM used in the TS 806C is organized as 65536 x I 
bits; eight dynamic RAMs are used on the controller board. 
Multiplexed addressing and periodic refreshing are required in 
the operation of this type of memory. The memory and refresh 
cycle diagram is shown in Figure 5. 

The -MREQ and -RFSH signals from the CPU are sent to the memory 
control logic. The memory control logic is comprised of the 
following devices: 

Three "0" flip-flops 74S74 (A4l, A46) 

Two nand gates 74S00 (A37) 

Three nor gates 74LS02 {A38} 

Two inverter gates 74LS04 
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Two three-input nor gates 74LS27 (A31) 

Two multiplexers, All and A12 (74S157), are used to multiplex the 
16-bit address lines from the CPU into the a-bit address lines of 
the dynamic memory. The row address and column address are 
latched internally by the falling edge of the -RAS and -CAS 
signals. Each memory cell in the memory device must be refreshed 
at least every two milliseconds. A serial resistor (33 ohm) is 
connected to the address line signal, the write signal, the -RAS 
signal, and the -CAS signal on the input to the dynamic memory. 
The purpose of these resistors is to reduce the signal under­
shoot caused from the capacitance of the devices. 

,---- Tl ---,---- T2 ---,---- T3 ---,---- T4 ---, 

CLK 1 '> / \ ' __ -J1 \1---11 \,-___ 1 

AO-A15 =><=== _______ x ________ _ 
-MREQ \ '--__ - __ ---11 

\ __________ 1 

-Ml ~ ~--------------------~I 
-RFSH J \~----__ --_--~I 

-RD \ 

SEL CLM 1 

-CAS \ 
-RAS \ 
DATA ---------------------~ 

Figure 5 Memory and Refresh Cycle 

The other type of memory used in this system is the EPROM. Since 
the EPROM has a slower access time compared to the ZaOA memory 
access cycle, one nwait staten is automatically inserted by the 
nwait control circuit n when the EPROM is accessed. The memory 
latch timing diagram is shown in Figure 7. The nwait control 
circuit" is implemented with two nO" flip-flops (74LS74 A34), one 
three-input nor gate (74LS27 A31), and one inverter gate (74LS04 
A30) • 
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CLOCK __ ~ Tl ~--~ T2 ~ __ 'r Tw ~ __ ~ T3 ~--~ ~-
0 
0 

0 ° : 
AO-A15 

X_o_ o. X 

~85'-1I 
85M 

-MREQ " ~-I' 

45M 
-WAIT "45'\ 11-1' 

Figure 6 Wait Cycle Inserted Timing 

The TS 806C controller board has eight logical I/O devices. They 
are the LED, CTC, SIO, four-bit dipswitch, two tri-state input 
buffers, and two output latches. During CPU I/O operations, the 
address bus is decoded by A26 (74LS138 IC) to select one of the 
I/O devices. The LED and tape select have the same port address 
but different times of use. 

4.1 TAPE OPERATION 

The data latches (A23 and A28) are used to latch the data word 
that controls the tape drive operation. 

4.1.1 Output Latches (from the computer) 

The control signals to the tape drive are programmed by two data 
latches. These latches are write-only ports. 

4.1.1.1 Tape Output Latch 2 

Tape Output Latch 2 controls the track select and, if in a 
multiple drive system, the drive select. 

Data word for "Tape output latch 2" 

, -TR2 ~ ~TRl ~ -SL4 ~ -SL2 ~ -SLI, X ~ X ~ X " 
---D07----D06----D05----D04----D03---D02---D01---DOO--

Track select is controlled via D07 and D06 according to the 
following chart with low being true. All heads for a given track 
(read, write, and erase) are selected simultaneously through the 
use of these control bitso The last track selection is stored in 
the tape drive even after deselect ion by the controller. 

Track No. 

1 

Track Select Signals 

TR2 
H 

7 

TRl 
L 



2 
3 
4 

H 
L 
H 

Tape drive select is controlled via 005, 004, ANO 003. Together these bits 
determine the tape drive address (low true). The address 
function processes and remains active during any other drive 
I/O. The following chart shows the address selection. 

Orive No. Orive Select Signals 

SL4 SL2 SLl 
1 H ·H L 
2 H L H 
3 H L L 
4 L H H 
5 L H L 
6 L L H 
7 L L L 
8 H H H 

Oata bits 002, 001, and 000 are not used and do not effect the 
system. 

4.1.1.2 Tape Output Latch 1 

The Tape Output latch 1 is called the Tape Command/Control Output 
Latch (14H). 

Oata Word for 'Output Latch 1 

'1 SLG'I X '1 -RWD'I FB '1 -WEN 11 -HSP '1 -FWD ~ -REV ~ 
---07----06-----05-----04-----03-----02-----01-----00---

Reverse direction (-REV) is 000. Active low causes the tape 
move in the reverse direction. 

Forward direction (-FWD) is 001. Active low causes the tape 
move in the forward direction. 

to 

to 

High speed ( -HSP) causes the tape to( move at high speed in the 
direction selected. 

Tape motion continues until command signals go false. This can 
be triggered by the end of the tape (when going forward) or the 
beginning of the tape (when in reverse). The tape will also stop 
if both directions are given at the same time, if the ready 
signal goes inactive, and if a higher priority rewind command is 
given. 

When in high speed motion, the speed will drop to low speed if the 
upper loading point hole is sensed in the reverse direction or if 
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the upper early warning hole is sensed in the forward direction. 

write enable (-WEN) enables writing and erasing functions for the 
selected track. The writing or erasing operations is only 
allowed if the tape cartridge is in the unprotected state. Write 
eriable should b~ set priot to the tape going in motion and should 
not be reset until the drive 'has stopped. At least two 
milliseconds are needed between the reset of write enable and· the 
selection of ariew track. The write~nable signal is reset by 
either reverse or high speed commands. 

Feedback (FB) is for general use and can also be read through 
port OCH at D04. 

Rewind (-RWD) causes the tape to be positioned at the beginning 
at high speed. The drive must be selected to start a rewind but 
may be deselected after the sequence has started. 

Data bit D06 is not used. 

Select gate (SLG) allows selection per the select and address 
codes. It is used to prevent unwanted selection during the 
change of a select operation. 

4.1.2 Input Latches (to the controller) 

The status of the tape controller is read through two input 
ports. These ports are read-only status line which are latched 
by the tape drive. 

4.1.2.1 Tape Status Input Latch 1 

Input Latch 1 is called the Tape Status Input Latch (08H). 

Data word for the Tape Status Input Latch 

11 ROY 11 LPS 11 EWS 11 FLG '1 FUP 11 WEN 11 BSY 11 SLD 11 
--D07---D06--~D05---D04~~-D03---D02---DOl---DOO--

Ready (ROY) is'true when the'tape cartridge is installed, the 
sensor lamp is drawing current and five volts is applied to the 
tape drive. 

Load point sensed (LPS) is set and latched when the upper load 
point hole (the warning for the start of the tape) is passed in 
the reverse direction. The'sign:al is reset when the load point 
is passed with the tape going in the forward direction. When 
this signal is true~ the high speed signal is disabled in the 
reverse direction. At this time, reverse tape motion is allowed 
to proceed until' the beginning of tape hole is encountered. When 
this happens, the drive stops and only accepts forward commands. 

Early warning sensed (EWS) is set 'and latched when the upper 
earlywa;rning hole (warning for end'of the tape) is passed in the 
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forward direction. This signal is reset when the hole is passed 
in the reverse direction. When this signal is true, the high 
speed signal is disabled and forward motion is allowed to proceed 
until the end of tape hole. When this happens, the tape stops 
and only accepts reverse direction commands. 

Flag (FLG) is set when the automatic sequence to position the 
tape at the beginning has been executed or a rewind command has 
been completed. This signal is reset by a subsequent receipt of 
a forward command. 

File unprotected (FUP) is true when a tape cartridge is installed 
and it is in the unprotected state (meaning the tape can be 
written on). 

write enable (WEN) is true when a write enable is latched within 
the tape drive. 

Busy (BSY) is true when the drive is performing an automatic 
rewind sequence (a cartridge is initially installed), normal 
rewind, forward or reverse command. This signal goes true 
when the command is received and remain true until tape motion 
has stopped. The time for slow speed commands is 30 milliseconds 
and for high speed commands is 80 milliseconds. 

Selected (SLD) is true when the tape drive has received its 
proper address. 

4.1.2.2 Tape Information Latch 2 

Input latch 2 is called the Tape Information Input Latch (OCB). 

Data word for Tape Information Input Latch 2 

11 SIO-A 11 DIAG 11 DAD 11 FB 11 X 11 X 11 X 11 X 11 
---D07-----D06-----DOS----D04----D03-----D02-----D01-----000---

The SIO ready signal for channel A is represented here. 

Diagnostic (DIAG) is reserved for starting the diagnostic 
routines. These routines can be initiated by power-up or reset. 

Data Detected (DAD) is true when the data has been detected 
during a read from the tape cartridge at either low or high 
speed. 

Feedback (FB) is the same as bit four in "Tape output status 2". 

4.2 DATA COMMUNICATION WITH THE TAPE DRIVE 

The preamble for tape data is 39 zeros (0) followed by a one (1) 
at the beginning of each data block. The postamble is the 
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reverse of this with a one (1) followed by 39 zeros (0) at the 
end of each data block. The preamble is stripped from the read 
data when data is being read in the forward direction. The 
postamble is stripped from the read data when the data is read in 
the reverse direction. 

Example of a data block on the tape cartridge: 

39 'ZEROS I l' 1 lONE' 11 ADDRESS l' DATA l' 1 lONE'" 3 9 'ZEROS' 11 

To create preambles and postambles, -DTR must be low on the SIO 
for the equivalent of a five-byte transmission time before and 
after the data is transmitted. During data transfer, -DTR is at 
a high level. 

5.0 Input/Output Port Assignments and Timing 

5.1 Input/Output Port Addresses 

Switch 
I 

• General Purpose ------------"-- OOH --> 03H 

• CTC Channel 0 ----------------------- 04H 

• CTC Channel 1 ----------------------- OsH 

• CTC Channel 2 ----------------------- 06H 

CTC Channel 3 ----------------------- 07H 

· Tape Input-Status ------------------- 08H --> OBH 

• Tape Input-Info. -------------------- OCH --> OFH 

• LED --------------------------------- 10H --> l3H 

• Tape Select (Drive and Track) ------- 10H --> l3H 

Tape Command/Control· ---------------- l4H --> l7H 

SIO Channel A (Data) ---------------- l8H 

· SIO Channel A (Command/Status) ------ 19H 

• SIO Channel B (Data) ---------------- lAH 

SIO Channel B (Command/Status) ------ lBH 

Party Line Priority Controller ------ lCH --> lFH 
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5.2 Memory Latch Timing 

,--~ Tl --,--- T2 --,--- TW --,--- T3 --,--- T4 --, 

CLK J~.--I-'\ 1-\ /--\ 1--\ I 

';"IORQ 

-WR 

-MEMORY 
LATCH 

\~------------------------~I 
\ I 

____ ---I� 

Figure 7 Memory Latch Timing 

5.3 SIlO Read/Write Cycle 

,- Tl-'- T2-'- TW-'[- T3-'- Tl-'- T2-'- TW-'[- T3-, 

CLK J-"-!\.J-\-I-\-I-\-I-\-I-\.J-\-I-

-SID CS \,----------------~/---\~--------------~/ 
-IORQ \,--____ ~I \,------~/ 

-RD \ / 

-Ml HIGH 

DATA -----------<, ________ ~>------------< ____________ )_--
Figure 8 SIlO Read/Write Cycle 
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6.0 Connector Description 

, '_P2_, , 
, '~5_' 

-, 
'PI' ,-,----------, , , , ,- , , , , 

,P4, , ,-, , , , , , , , , , , , 
' __ '_P3_' __________ , 

Figure 9 Connector Positions 

Connector No. 
-------~----

PI 
P2 
P5 
P3 
P4 

Legend 
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Description 
-----------

POWER CONNECTOR 
RS422 CONNECTOR (TS806) 
RS422 CONNECTOR (TS800) 
TAPE INTERFACE CONNECTOR 
RESETSWITCB CONNECTOR (OPTION) 



6.1 PI Power Connector (5-pin Wafer) 

Pin No. Description 
------ -----------

1 - 12 V 
2 UNUSED 
3 GROUND 
4 + 5 V 
5 + 12 V 

6.2 P2, P5 Communication Ports RS 422 

(16 pin header on the PCB) , (Rear panel 15 pin D-type conn. ) 

D-conn. • Header • Description • . 
1 1 GND 

9 2 -TxD 
2 3 +TxD 

10 4 -RxD 
3 5 +RxD 

11 6 +RTS 
4 7 -RTS 

12 8 +CTS 
5 9 -CTS 

13 10 -TxC 
6 11 +TxC 

14 12 -RxC 
7 13 +RxC 

15 14 Test 
8 15 GND 

16 NC 

6.3 P3 Tape Connector (50 Pin St. Header) 

Pin No. Signal I/O 

2 -SLD I 
4 -RDY I 
6 -WND I 
8 -FLG I 

10 -LPS I 
12 . -FUP I 
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14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 

-BSY 
-EWS 
-RWD 
-REV 
-FWD 
-HSP 
-WEN 
-SLI 
-SL2 
-SL4 
-SLG 
-RNZ 
-RDS 
-DAD 
-WOE 
-WNZ 
-TR2 
-WDS 
-TRI 

NOTE 

I 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
I 
I 
o 
o 
o 
I 
o 

All odd numbered pins are ground. 

6.4 P4 Reset Connector (5-Pin Wafer) (Option) 

PIN 

1 
2 
3 
4 
5 

7.0 SPECIFICATIONS 

• Power Requirement 

• Power Consumption 

DESCRIPTION 

~C (Opt{~n for lighted switch) 
Void (No pin) 
Reset Signal 
Ground 
NC (Not used) 

1.08 Amp @ +5 V 

TYPICAL 5.4 watts 

• System Clock -----~-------- 4 MHZ 

• Memory 
• 60 Kbytes of dynamic RAM 
• 4 Kbytes of EPROM 

• Tape Communication 
• SDLC Mode 
• 192 Kbits/sec (supplied by tape drive) 

• TS 806 Communication (RS 422) 
• SDLC / Asynchronous mode 
• Fix Rate of 800 Kbits/&ec 
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• Interrupt Priority 
• 1st Priority ------ SIO 
• 2nd priority ------ CTC 
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SYSTEM REPAIR PRICE AND SPARE PARTS PRICE LISTS 

This section contains the Repair Price List for Computers and the 
Systems Spare Parts Price List in effect at the printing date of 
this manual. Use these lists for estimating repairs: prices are 
subject to change without prior notice. 





DESCRIPTION 

Repairs Price List 
for Computers 

March 1, 1983 

Logic Board TS 800 (Obsolete) . ........................................................ $ 

Logic Board TS 800A, 802, 802H . ..................................................... . 
Logic Board TS 801 (Obsolete) . ....................................................... . 
Logic Board TS 806, 806120 . .......................................................... . 
Logic Board TS 816,816/40 ..... ........................... , .......................... . 
Logic Board TS 1602G, 1602GH . ...................................................... . 
Graphics Board TS 1602G, 1602GH . ................................................... . 
Floppy Control/er (Daughter Board) TS 802, 802H . ........................................ . 
Winchester Disk Control/er(5" Drive & 40MB 8" Drive) . ..................................•.. 
Tape Control/er TS 806C . ............................................................ . 
Interface Board TS 816U . ............................................................ . 
Keyboard TS 800, 800A, 802, 802H . ................................................... . 
Keyboard TS 1602G, 1602GH . ........................................................ . 
Power Supply Module TS 800, 800A . ................................................... . 
Power Supply TS 802, 802H, 806, 806H, 816, 1602G . ...................................... . 
Video Module TS 800, 800A, 802, 802H, 1602G, 1602GH . .................................. . 
Floppy Disk Drive 5" ............ '.' ...................... ' ............................. . 
Winchester Disk Drive 5" ....................................................... ' ...... . 
Winchester Disk Drive 8" ...................... _ ...................................... . 
Tape Drive . ........................................................................ . 
Picture Tube Broken P31 ............................................................. . 
Picture Tube Broken P39 . ............................................................ . 
Top Case Broken TS 802, 800A, 1602G . ................................................. . 
Bottom Case Broken TS 802, 800A, 1602G . ............................................. . 
Top or Bottom Case Broken Computer Boxes TS 806, 816 .................•................. 
Front or Rear Panel Broken . ........................................................... . 
Basic Repair charge (This additional amount charged when an entire system is returned for repair) .. 

Te/eVideo will bill per above price schedule when no trouble is found in the module returned for repair. 

Out of Warranty 

PRICE 

135.00 
150.00 
175.00 
250.00 
350.00 
400.00 
175.00 
50.00 

175.00 
95.00 
50.00 
50.00 
50.00 
50.00 

110.00 
50.00 

160.00 
160.00 
450.00 
300.00 
214.00 
230~00 

80.00 
100.00 
80.00 
60.00 
70.00 

Customer to return defective replaceable module freight prepaid to the facto~ 1170 Morse Avenue, 
Sunnyvale, CA 94086. Te/eVideo will send replacement repaired module, billing per above price schedule 
plus return freight. 
Prices subject to change without notice. 

_TeleVideo Systems, Inc. 
1170 Morse Avenue. Sunnyvale, CA 94086 

Eastern Region -(212) 308-0705 • Northeast Region -(617) 369-9370. Midwest Region-(312) 969-0112 
South Central Region-(214) 258-6776· Southwest Region-(714) 752-9488· Northwest Region-(408) 745-7760 

Southeast Region-(404) 447-1231 • European Sales-(31) 075-28-7461 TLX:844-19122 
U.K./Scandinavian Sa/es-(44) 0908-668778 TLX:851-825151 

46-002 C> Te/eVideo 3163. Printed in U.S.A. 





Systems Spare Parts 
Price List 

o® TeleVideo Systems, Inc. 
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TELEVIDEO COMPUTER SYSTEMS 
SPARE PARTS PRICE LIST 

*********************************************************************** 
PART PRICE DESCRIPTION 

NUMBER 
*********************************************************************** 

MANUALS [class Al 

2004200 
2003700 
2003900 
2248100 
2133700 
2133800 
2248600 
2003000 
2226500 
2004700 
2002300 
2232000 
2004100 
2226400 
2150300 
2200200 
2219700 
2003200 
2003400 
2162400 
2150400 
2133900 
2230700 
2131400 
2259000 
2291000 

2000700 
2252100 
2202900 
2203000 
2252000 
2280700 
2202800 
2228400 
2270800 

20.00 Guide, 
20.00 Guide, 
20.00 Guide, 
20.00 Guide, 
20.00 Guide, 
20.00 Guide, 
20.00 Guide, 
10.00 Guide, 
20.00 Guide, 
10.00 Guide, 
10.00 Guide, 
20.00 Guide, 
10.00 Guide, 
20.00 Guide, 
50.00 Guide, 
20.00 Manual, 
40.00 Manual, 
25.00 Manual, 
50.00 Manual, 
50.00 Manual, 
40.00 Manual, 
50.00 Manual, 
50.00 Manual, 
50.00 Manual, 
50.00 Manual, 
50.00 Manual, 

Installation & User's TS 800A 
Installation & User's TS 802 
Installation & User's TS 802H 
Installation & User's TS 803 
Installation & User's TS l602G 
Installation & User's TS l602GH 
Installation & User's TS 1603 
Installation & User's TS 806 
Installation & User's TS 806/20 
Installation & User's TS 806C 
Installation & User's TS 806H 
Installation & User's TS 806H/20 
Installation & User's TS 816 
Installation & User's TS 816140 
User's TELEPLAN 
Operator's Tele3780 
TeleDBMS 
Mmmost 
CPIM 
CPM/86 
TeleVideo - COBOL 
Maintenance TS 800A, 802, 802H 
Maintenance TS 806/20, 806, 806C & H 
Maintenance TS 816 
Maintenance TS l602G/GH 
Maintenance TS 803 

KITS 
300.12 Kit, Spare 
703.50 Kit, Spare 
244.80 Kit, Spare 
199.59 Kit, Spare 
401.40 Kit, Spare 
153.28 Kit, Spare 

[class B) 
Parts, Logic Board 8 Bit Systems * 
Parts, Logic Board l~Bit Systems * 
Parts, Logic Board WOC * 
Parts, Logic Board FDC * 
Parts, Graphics Board TS l602G * 
Parts, Video Mod ts 800A * 

90.88 Kit, Spare 
235.72 Kit, Spare 
223.08 Kit, Spare 

Parts, Mechanical TS 802/800A* 
Parts, Data Cables TS 8l6's* 
Parts, Data Cbls TS 806 & User Stat * 

* Contents of Kits at end of List 

1 



05-10-83 
************************************************************************* 

PART 
NUMBER 

PRICE DESCRIPTION 

************************************************************************* 

2198900 
2018000 
2018001 
2226000 
2020400 
2022000 
2012000 
2017501 
2012500 
2012501 
2013000 
2195800 
2226900 
2013500 
2013501 
2017000 
2019000 
2109200 
2109201 
2129202 
2191500 
2227500 
2227400 
2304000 
2304800 
2294000 
2299100 

2099200 
2221300 
2252300 
2198800 
2099400 
2220300 
2220100 
2099500 

MAJOR ASSEMBLIES/PRINTED CIRCUIT BOARDS [class B] 

1,474.14 PCB Asy Mod 8 n F1py TS 801 
1,199.67 PCB Asy Logic Board TS 800A,802 
1,199.67 PCB Asy Logic Board TS 802H 
1,047.78 PCB Asy Logic Board TS 803,800 
2,157.93 PCB Asy Logic Board TS 1602G 
1,529.10 PCB Asy Logic Board TS 1603 
1,251.12 PCB Asy Logic Board TS 806 TS 806/20 

658.32 PCB Asy Logic Board TS 806C 
1,765.83 PCB Asy Logic Board TS 816 
1,403.05 PCB Asy Logic Board TS 816/40 

360.00 PCB Asy Logic Board TS 816U 
93.00 Video Module TS 800A,802 
72.00 Video Module TS 803,1603 

866.19 PCB Asy 5 n Winchester Disk Controller (806, 806/20) 
866.19 PCB Asy 8 n Winchester Disk Controller (816/40) 
210.75 PCB Asy Floppy Disk Cont TS 802 (Daughter Bd) 
656.87 PCB Asy Graphics TS 1602G 
654.00 Power Supply Switching 100W TS 806,806/20 
827.34 Power Supply Switching 150W TS 802,802H,1602G 
954.00 Power Suppy Switching 200W TS 816,806C 
103.00 Power Supply 3A/5V TS 800A (TS 800 OBS) 
275.04 Power Supply 120W TS 803,1603 
63.84 Power Supply Transformer TS 1603,803 

288.00 Power Supply (OPC) TS 1602/SGH,802S 
288.00 Power Supply (OPC) TS 803H,1603H 
288.00 Power Supply (OPC) TS 806S/20 
324.84 Power Supply (OPC) TS 816/40 

591.00 
399.00 
489.00 

1,800.00 
4,140.00 
4,575.00 
4,575.00 
2,100.00 

STORAGE DEVICES [class C] 

Floppy Drive 48 TPI DIS 5 
Floppy Drive 48 TPI DIS 5 
Floppy Drive 96 TPI DIS 5 
Disk Drive Winchester 5 
Disk Drive Winchester 
Disk Drive Winchester 115V 
Disk Drive Winchester 230V 
Tape Drive WICodec Bd 

2 

1/4 n 

1/4 n 

1/4 n 

1/4 n 

8 n 

8 n 

8 n 

.5 

.5 
1.0 

20 
23 
40 
40 
14 

MB 
MB 
MB 
MB 
MB 
MB 
MB 
MB 

Full Height 
Half Height 
Half Height 
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************************************************************************* 

PART 
NUMBER 

PRICE DESCRIPTION 

************************************************************************* 
MISC. MAJOR PARTS [class D] 

2049300 179.00 Picture Tube Black/Green 12" P31 
2173800 192.00 Picture Tube Black/Green 12" P39 Graphics (1602G) 
2218700 192.00 Picture Tube Black/Green 14" P31P 
2090200 175.00 Detachable Keyboard TS 800A/802 * 
2183701 210.00 Detachable Keyboard TS 1602G * 2183700 210.00 Detachable Keyboard TS 803/1603 * 
2099800 70.20 Case Bottom TS 806/S06-20/RWP 
2099900 70.20 Case Top TS 806/S06-20/RWP 
2100600 110.00 Case Top TS 802/1602G 
2100700 85.00 Case Bottom TS 802/1602G 
2100800 40.00 Bezel TS 802/1602G 
2141700 70.20 Case Bottom TS 800A 
2141800 97.80 Case Top TS 800A 
2141900 20.00 Bezel TS 800A 
2103100 70.00 Case Top TS 816/816~40 
2103200 180.00 Case Bottom TS 816/816-40 
2188300 16.32 Case Back Cover Crt TS 803/1603 
2188500 71.16 Case Main Elect. TS 803/1603 
2188600 66.00 Case CRT TS 803/1603 
2188800 15.48 Bezel TS 803/1603 
2189100 10.68 Case Arm Top TS 803/1603 
2189200 .12 Case Arm Bottom TS 803/1603 
2218800 1.44 Thumb Wheel Adj TS 803/1603 
2291100 26.10 Power Cord TS 803/1603 

* ORDER APPROPRIATE LABELS FROM LABELS/LOGO'S (PAGE 7) 
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************************************************************************~ 

PART PRICE DESCRIPTION 
NUr-lBER 
************************************************************************* 

8000002 
8000003 
8000009 
8000016 
8000018 
8000045 
8000046 
8000047 
8000050 
8000024 
8000053 
8000106 
8000054 
8000093 
8000080 
8000079 
8000027 
8000052 
8000096 
8000107 
8000035 
8000036 
8000037 
8100024 
8100045 
8100046 
8100050 
8100053 
8100054 
8100093 
* Require 

2005700 
2006800 
2006900 
2007001 
2007300 
2006100 
2006901 
2007000 
2006801 
2006501 
2006600 
2006400 

FIRMWARE 

16.92 IC 2332 Char Gen Upper Character Cell 
16.92 IC 2332 Char Gen Lower Character Cell 
23.28 Ie 8048 with Program ROM for Keyboard TS 800A/802 
15.0 IC charicter Gen. for Graphics Systems 
34.50 IC 2716 System Program EPROM Kybd TS 800A/a02 
37.50 IC System Program EPROM zao Portion TS aOOA/802 
37.50 IC System Program EPROM Lower Terminal Firmware 
37.50 IC System Program EPROM Higher Terminal Firmware 
37.50 IC System Program EPROM Z80 Portion TS 802H 
55.aO IC System Program EPROM 450ns TS 806 
30.90 IC System Program EPROM 450ns TS 816 
30.90 IC System Program EPROM 450ns TS 816/40 
30.90 IC System Program EPROM 450ns TS 806C 
24.00 IC System Program EPROM 450ns TS 1602G/GH 

5.40 IC Memory Decode TS 1602G 
5.40 IC I/O Decode TS.1602G 

55.80 IC Diagnostic EPROM TS a06 
55.aO IC Diagnostic EPROM TS a06C 
55.80 IC Diagnostic EPROM TS a16 
55.80 IC Diagnostic EPROM TS 816/40 
23.70 IC L2-7 System Program ROM WDC (74S472 512 X 8) 
23.70 IC MX-7 System Program ROM WDC (74S472 512 X 8) 
23.70 IC FX-7 System Program ROM WDC (74S472 512 X 8) 

100.00 Listing System Program TS 806 * 
100.00 Listing 800A, 802, [zaO Portion] * 
500.00 Listing 800A, 802, 802H [6502 Portion] * 
100.00 Listing TS 802H [Z80 Portion] * 
100.00 Listing System Program EPROM TS 816 W/Code * 
100.00 Listing System Program EPROM TS 806C * 
100.00 Listing System Program EPROM TS 1602G/GH * 
non-disclosure agreements and letter of intended use. 

CABLES/CONNECTORS/WIRE ASSEMBLIES 

25.44 Cbl Asy, Keyboard TS 800A/802 
14.22 Cbl Asy, 20 Pin 12" TS 802H WDC To Winchester 
1a.60 Cb1 Asy, 34 Pin 15" TS 802H Daughter Bd/Floppy WDC/Winch 
32.28 Cbl Asy, 40 Pin 16" TS 802H Daughter Bd To WDC 
29.16 Cbl Asy, 34 Pin 14" TS 802 Daughter Bd To Floppy 
11.88 Cbl Asy, 40 Pin 2" TS 802/H Logic to Daughter Bd 
18.96 Cbl Asy, 34 Pin TS 806 Logic To Floppy/WDC To Winch 
20.2a Cbl Asy, 40 Pin 13" TS a06 Logic To WDC 
14.52 Cbl Asy, 20 Pin 15" TS 806-816/40 WDC To Winchester 
11.34 Cb1 Asy, 16 Pin a" TS a06 RS 422 To Logic 
36.00 Cbl Asy, 34 Pin 7" TS 806 Parallel Printer 
24.12 Cbl Asy, 50 Pin 16" TS 816 WDC To Winchester 

4 
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************************************************************************* 

PART PRICE DESCRIPTION 
NUMBER 
************************************************************************* 
2006201 20.10 Cb1 Asy, 14ft TS 816U To Logic, Logic To Tape 
2006601 30.54 Cb1 Asy, 34 Pin 8 ft TS 816 Parallel Printer 
2006500 32.70 Cb1 Asy, 16 Pin 3" TS 806C RS 422 Internal 
2007100 51.00 Cb1 Asy, 50 Pin 3" TS 806C Logic Board To Tape Drive 
2007101 42.00 Cb1 Asy, 20 Pin 12" TS 806 Internal For TS 806H 
2007800 73.08 Cb1 Asy, 34 Pin 16" TS 806 Internal For TS 806H 
2128500 19.32 Cb1 Asy, 20 Pin 10" TS 806H External to TS 806 
2006300 23.40 Cb1 Asy, 34 Pin 10" TS 806H External to TS 806 
2007600 42.60 Cb1 Asy, 20 Pin 12" TS 806H Internal for Winchester 
2007700 54.00 Cb1 Asy, 34 Pin 10" TS 806H Internal for Winchester 
2135700 15.84 Cb1 Asy, 50 Pin TS 1602G Logic to Graphics 
2007002 38.22 Cb1 Asy, 40 Pin 21 n TS 816/40 Logic to WOC 
2006204 27.42 Cb1 Asy, 50 Pin 10" TS 816/40 Logic to Tape/Logic to 816U 
2006200 21.30 Cb1 Asy, 50 Pin 8 n TS 816/40 Logic to WOC 
2006404 31.50 Cbl Asy, 50 Pin 22" TS 816/40 WOC to Winchester 
2224300 28.00 Cbl Asy, 34 Pin 4" TS 816/40 Parallel ~rinter 
2235400 81.60 Cbl Asy, 25 Pin TS 816/40H External to TS 816/40 
2160700 158.46 Cbl Asy, 50 Pin TS 816/40H External to TS 816/40 
2235500 39.72 Cbl Asy, 25/20 Pin TS 816/40 Internal for TS 816/40H 
2160800 150.06 Cbl Asy, 50/57 Pin TS 816/40 Internal for TS 816/40H 
2161000 57.66 Cbl Asy, 50/57 Pin TS 816/40H Internal for Winchester 
2235600 42.36 Cbl Asy, 25/20 Pin TS 816/40H Internal for Winchester 
2008600 28.00 Harness Asy, Power TS 802H 
2007900 28.00 Harness Asy, Power Cable 16 ft TS 806 
2136500 28.00 Harness Asy, Power Cable 12" TS 806 
2008000 12.84 Harness Asy, Power Cable 24" TS 816 
2008101 69.60 Harness Asy, Tape Cassette Power-1 
2008201 28.08 Harness Asy, Tape Cassette Power-2 
2176200 50.00 Harness Asy, Power TS 816 
2008800 28.00 Harness Asy, Winchester Serve Board TS 816 
2008900 28.00 Harness Asy, Tape Cassette Power 1 & 2 
2136702 41.88 Harness Asy, TS 816/40 
2192901 40.44 Harness Asy, TS 816/40 
2008400 10.20 Harness Asy, 1.00 Reset Switch 3 Pin 14" 
2008401 20.40 Harness Asy, 1.00 Reset Switch 3 Pin l5 n 

2008700 30.36 Harness Asy, Power Floppy General 14" 
2097900 2.22 RJ11 Connector Female PCB Mount (AMP) 
2141200 3.89 RJ12 Connector Female PCB Mount 6 Pin 
2208400 2.82 RJ12 Modular Jack 
2098000 9.60 Connector 15 Pin D-Sub Female PCB Mount RS422 
2163100 24.24 Connector 15 Pin S-Sub Metal Female PCB Mount RS422 
2097800 10.62 Connector 25 Pin D-Sub Female PCB Mount RS232 
2165300 29.04 Connector 25 Pin D-Sub Metal Female PCB Mount RS232 
2098100 .72 Connector 3 Pin Header - Straight 
2216400 1.92 Connector 10 Pin Header - Straight 
2098103 3.06 Connector 16 Pin Header - Straight 
2098104 2.76 Connector 20 Pin Header - Straight 
2098106 4.56 Connector 34 Pin Header - Straight 
2098107 4.68 Connector 40 Pin Header - Straight 
2098108 7.56 Connector 50 Pin Header - Straight 
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05-10-83 
~*********************************************************************** 

PART 
NUMBER 

PRICE DESCRIPTION 

*************~*********~************************************************** 
2174401 8.10 Connector 50 Pin Header - Angle 
2098300 1.80 Connector 2 Position Jumper 
2098703 1.74 Connector 2 Pin Right Angle Molex 
2098800 .72 Connector 2 Pin Straight Wafer 
20988013.72 Connector 3 Pin Straight Wafer 
2098802 .72 Connector 5 Pin Straight Wafer 
2098700 1.02 Plug 5 Pin Mo1ex Right Angle Wafer 
2001200 11.34 Jack Socket Connector Kit 
2109000 19.87 Power Cord 3 Conductor 3 Prong 6 FT 

CRYSTALS 

2098602 6.60 Crystal 1.8432 MHz 
2216500 18.00 Crystal 4 MHz 
2098603 4.80 Crystal 8.0000 MHz 
2098605 3.54 Crystal 13.6080 MHz 
2048800 18.00 Crystal 15 MHz 
2042800 27.00 Crystal 16 MHz (MOT, CTS, HYT) 
2098604 4.50 Crystal 20.000 MHz 
2035200 37.08 Crystal 23.814 MHz Kll14A (MOT, CTS) 
2099700 1.02 Insulator Mounting Pad For Crystal 

FANS 

2099000 35.28 Fan 115V/230V AC 36-47 CFM (AIR OVER) 
2141500 52.50 Fan Box 230V AC TS 802/802H 
2245800 56.28 Fan Box 115V AC TS 1602G/GH 
2245700 67.20 Fan Box 230V AC TS 1602G/GH 

BEZEL'S/CASE ASSEMBLIES 

2142000 40.00 Panel Front TS 806 
2142100 40.00 Panel Front TS 806C 
2142200 40.00 Panel Front TS 806H 
2105401 40.00 Panel Back TS 806 
2105500 40.00 Panel Back TS 816 
2105600 40.00 Panel Front TS 816 
2100102 10.00 Shroud Connector TS 800A 
2100500 10.00 Shroud Connector TS 802/1602G' 
2219800 5.00 Card Guide TS 802 
2100300 15.00 Cover Fan TS' 816 
2105700 28.80 Panel Floppy Cover TS 802H (Plastic) 
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05-10-83 
************************************************************************ 

PART PRICE DESCRIPTION 
NUMBER 
************************************************************************ 

2101600 
2101900 
2103500 
2152800 
2150100 
2001300 
2101900 
2204900 
2225200 

2105000 
2191300 
2105104 
2105105 
2105106 
2208500 
2208600 
2105300 
2105301 
2154402 
2142900 
2142901 

2208800 
2143600 
2143700 
2208900 
2143800 
2209000 
2185700 
2208200 
2214401 
2237300 

MISCELLANEOUS SPARES 

64.80 Chassis Mounting TS 806/806H 
5.88 Panel Cover Hard Disk TS 806 

19.98 Cover Top Power Supply TS 802 
6.72 Speaker (8 ohm) With Connector 

41.70 Filter A.C. Line SAE HP2-2 
2.88 Bail Mount Enclosure 
5.88 Panel Shield Winchester Disk TS 806 
2.89 Shield Board TS 816 

31.80 Bracket TS 816/40 WOC 

LABELS/LOGO'S 

1.50 Label Logo Plastic "TeleVideo" Systems 
2.40 Label Logo Plastic "TeleVideo" Printer 

.72 Label Keyboard TS 800A 

.72 Label Keyboard TS 802 

.72 Label Keyboard TS 802H 

.72 Label Keyboard TS l602G 

.72 Label Keyboard TS l602GH 

.96 Label Back Panel "RS 232" TS 806-806/20 

.96 Label Back Panel "Terminal" TS 806-806/20 
1.50 Label Back of Unit TS 800A 

.90 Label Sl TS 800A 

.90 Label S2 TS 800A 

BOXES/PACKING MATERIAL 

25.00 Carton Inner 
16&86 Carton Outer 
20.52 Carton Inner 
31.98 Carton Outer 
26.22 Carton Inner 
31.98 Carton Outer 
3.18 Corner Blocks 

16.00 Carton 
12.00 Formed Foam 
10.00 Formed Foam 

Shipping TS 802/TS 1602G 
Shipping TS 802/TS l602G 
Shipping TS 806 
Shipping TS 806 
Shipping TS 816 
Shipping TS 816 
Shipping Carton 
Shipping Hard Disk 
TS 806 
TS 800A 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

MINIMUM ORDER $500.00 
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05-10~83 . . 
***************~**********************~*****~************************ 

SPARE PARTS KITS PRICE 
*************************************************~**.**************** 

2280700 Kit, 
2042200 
2046500 
2200000 
2047100 
2046700 
2201400 
2047500 
2200800 
2201200 
2200900 
2201300 
2201000 
2126900 
2186200 
2201600 
2199300 
2197300 
2047300 
2280800 
2126600 

2000700 Kit, 
2042600 
2042400 
2050600 
2050800 
2051000 
2051200 
2051600 
2029200 
2029400 

2228400 Kit 
2006201 
2006400 
2006801 
2006601 
2007002 
2006204 
2006200 
2006404 
2224300 

2203000 Kit, 
2040200 
2040400 
2040600 

Spare Parts, Power- Video Module TS 800A 
2N3906 Vertical Amplifier 
2N3904 Vertical Drive 
2N4401 Horizontal Drive 
2N5551 Reference Amplifier 
KTC1627A 75Volt Regulator 
DS135D/IN391 
IN914 
Yoke Deflection With Connector 
Transformer Horizontal Drive 
Linearity Coil S.40uh 
Transformer Flyback (High Voltage) 
Inductor 27uh 
Voltage Regulator LAS 16CB 2A/13.8Volts 
Resistor CF 390 Ohms 1/2Watt 5% 
IN759A Zener Diode 
Capacitor 220uf 16Volt Electrolytic 
Capacitor .luf 600Volt Mylar 
2SC2233 MJE13006 
Diode 30S2 I.R. 3 Amp 
Voltage Regulator LAS L1405 3 AmpS Volt 

Spare Parts, Logic Bd 8 Bit Systems 
26LS32 RS422 interface 
26LS31 RS422 interface 
SIO/2 serial communications chip 
CTC counter timer chip 
CPU Z80A central processor unit 
DMA direct memory accesS chip 
64K dynamic RAM (4 each) 
75188N 
75189N 

Data Cables TS 816's 
Logic to Tape/Logic to 816U 
Logic to Winchester 816 
816/40 WOC To Winchester 
816 Parallel Printer to Logic 
816/40 logic to WOC 
816/40 Logic to Tape/Logic to 816U 
816/40 Logic to WOC 
816/40 WOC to Winchester 
816/40 Parallel Printer 

$ 153.28 

$ 300.12 

$ 235.72 

Spare Parts Logic bd FDC $ 199.59 
W02143-01 four phase clock logic 
W01691 floppy support logic 
FD1793-02 (93816 fair amd) floppy controller 
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*************************************************************************** 

SPARE PARTS KITS PRICE 
*************************************************************************** 

2270800 Kit 
2006800 
2007001 
2007300 
2006100 
2135700 
2006900 
2006501 
2006901 
2007000 
2006801 
2006600 

2202800 Kit, 
2005700 
2223700 
2199400 
2096800 
2223300 
2182100 
2097900 
2098000 
2100500 

2202900 Kit, 
2056200 
2056400 
2056600 
2056800 
2057000 
2057200 

2252000 Kit, 
2057400 
2139800 
2139200 

2252100 Kit, 
2051600 
2029200 
2029400 
2042600 
2042400 
2054000 
2054200 
2054400 
2054600 
2054800 
2055000 
2055200 

Data Cables User Stations and TS 806's $ 223.08 
802H WDC To Winchester 
802H Daughter Board To WDC 
802 Daughter Board To Floppy 
802 Logic to Daughter Board 
1602G Logic to Graphics Board 
802H Daughter Board To Floppy/ WDC To Winchester 
806 RS422 to Logic 
806.Logic To Floppy/ WDC To Winchester 
806 Logic To WOC 
806 WOC To Winchester 
806 Parallel Printer 

Spare Parts, Mechanical TS802/800A 
cord for keyboard 
3 amp 125V fuse (25 each) 
keyswitch 
10 position side dip switch 
1 amp 250V fuse (25 each) 
RS232 connector 
RJ-ll connector 
RS422 connector 
connector shroud 

Spare Parts Logic bd WDC 
parallel converter 
MFM converter 
AM detector 
CRC generator/checker 
parallel to serial converter 
delay line 

Graphics Board 
IC Gate Array Graphics/1603 

$ 90.88 

$ 244.80 

$ 401.40 

IC 7220 Graphic Display Controller 
IC Dynamic RAM 4116 16K x 1 (120ns) [4 each] 

Spare Parts, Logic Board 16 Bit Systems 
64K dynamic RAM <.4 each) 
75188N 
75189N 
26LS32 RS422 interface 
26LS31 RS422 interface 
IC 8284A Clock Generator 
IC 8288 Bus Controller 
IC P8088 CPU IAPX 88/10 
Ie 8274 USART 
Ie 8254 Program Interval Timer 
Ie 8259A Priorty Interrupt Controller 
IC 8089 lOP 

9 
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DRAWINGS 

This section contains the latest board assembly drawings and 
logic diagrams. When ordering parts, use the component type or 
value shown in the diagrams to refer to the TeleVideo part number 
listed in the Spare Parts Price List. These prices are for 
estimating only. 
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