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CIRCUIT DESCRIPTION
CPU CARD

154411

1,0 Circuit Function

The CPU card is the heart of the CCU central logic. It contains a
microprocessor 8008-1 chip which is also known as the CPU chip.

The card receives data and a two phase clock. It then provides

timing and sequential data on an 8 bit bus. The sequential data contains the

information to control the CCU,

1.1 Important Documents
Top Assembly 154411-100
Printed Wiring Master 154820
Schematic 154411=300
Test Specification 154411=300
Test Procedure (TBD)

Intel MCS-8 Userts Manual

2.0 Electrical Operation

A block diagram of the card is shown in Figure 1.
A basic 8008-1 basic instruction cycle is shown in figure
2. A CPU state transistion diagram is shown in figure 3. The 8008=1 Instruction
Set is shown in figures 4 and 5,

2.1 Microprocessor Chip

The 8008=1 chip, U9, requires a two phase clock which is generated
on the oscillator card and is shown in figure 2. The ready line to the CPU is
always enabled except for factory testing., The flip flops in U28 and half of U29
along with the 9316 counter control the interrupt line to the 8008-1 just during
power turn on. The 8008=-1 generates sync and states as indicated in figures 3 and
4. The 8008-1 has an internal program counter which along with the instructions
from the external ROM and RAM cards control the sequence and operation of the
central logic of the CCU. The instructions and data are entered thru on 8 bit

bidirectional bus DO=D7.

2.



194411 340

2.2 Multiplexers (MUX)

The 8N54L5253 chips (U22, U23, U35 and U26) are dual 4 input to
1 tristate output multiplexers. The fbur inputs are from:

1) 1Ihterrupt word bus

2) 1Ihput data bus

3) Random Access Memory (RAM) output bus

4) Read Only Merory (ROM) output bus
Bach of the input busses are 8 bit Busses. Keyboard switch, ring iny and other
status conditions within the CCU are entered on the Input Data Bus. The
Interrupt Word Bus is externally corinécted for a RST (restart) at zeto command
in the CCu.

The U21 chip is dn ercdder which receives individual controls and
converts them to a binary number for selectihg the multiplexers. The G input to
the multiplexers are the enable contrdls to butput the multiplexer data into the
8008-1 data bus,

2.3 Output Buffers

The invertets in chips U4, Ul2 ahd Ul3 are the output buffers
indicated in figure 1. The output CDATAO - CDATA7 represent data from the 8008-1
to the 1/0 and RAM cards.

2.4 Address and Conttol hegister

The tegister chibs U3 and Ull catch and hold the higher order
bddress informationj and two bits which determine the 8008-1 control cycle coding,
The U10 decoder chip decodes the higher four bits for selecting tHe ik RAM on the
RAM card. The U2 decoder chip decodes two bits to select the two ROM cards when

they are addressed.
2.5 ROM Power Control

One of the flip flops in U29 determines the time to turn on ROM
power. It drives the gate in U20 which in turn drives the U5 ROM power driver.
Pulsing the ROM conserves power consumption in the ROM's., Pin 5 and R43 (2.7K ohm
provide a means to statically turn on the ROM's during factory testing.

2.6 Timing Logic

The U6 decoder chip decodes the 8008-1 states for timing informatio

for the card., One of the notable timing outputs is the LADDSTR which is on pin 72

3.



154411=340

This is the strobe to the 1/0 card for catching the lower address and data. Pin
37 le another output. 1t provides a write control to the RAM card., PWR LOSS, pin
comes from the power supply to signal power loss to prevent writing into the RAMs.
This signal {» sent thru inverter in Ule, thru the U20 gate and the write enable
flip flop in U27, The T3 anticipation {nformation which appears on pin 65 is

usud to control input Informatlon to the HOOHe] by enabling the input on the 1/0
card, which in turn enable» the address spocified to ¢nter data on the MUX Input
Data Rus, The output on pln 73 {s T3,SYNC.#2 time which strobes the 1/0 card

for catching output data with the previously specified address. The other

gatus and {nverters that have not been previously mentioned are part of the timing
luglc,

3.0 Input Characteristics

ALl input lines are T°L logic levels, 1.¢., +2.75 < High £ es.!
volts and O :i Low < +0.4 volt with the excpetion of pin 5 which are 0 £ 0.5 vo!
and open,

Power requirements are +5.3 £ 0.2V and =9,7V & 0.2V,

4.0 Output Characteristics

All outputs are T2L as defined in paragraph 3.0 except for pin 28
which is 44,0 2 1 volt and «9,4 ¢ 0,5V, Rise and fall times are less than 100
nanoseconds for TZL. Rise and fall times to less than 1 microsecond for pin 25,

3,0 Reliability
The reliability as calculated for the 154411 is as followst

@ 30°C 1s 3.69 FPM,

6.0 Attachments
Figure 1 = Block Diagram of the CPU card
*Figure 2 « 8008«1 Basic Instruction Cycle
Figure 3 « CPU State Transistion Diagram

Figure 4 & 35 = 8001 Instruction Set
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PARTS LIST @NTASYSTEMS VAN NUYS, CALI. DAABO7-72-C-0257 m0£1l30€9'ﬂ73 PL 154411 m:”
" CENTRAL PROCESSING UNIT - CIRCUIT CARD ASSEMBLY HE
e SIYANE QO DASH ":00 Y or | cooe PAXT OR I0ENTIYING ORAWING OR DOCUMENT ORI ATIRE TR IO SR T IO wATERAL O% uniT s zowe | e
! | 154820 1 PRINTED WIRING BOARD
2 | 154952 RETAINER
3 ! 154953 DISSIPATOR, HEAT
4 ;
5 4 M39003/01-2289 | MIL-C-39003/1 CAPACITOR, ISUF, £10%, [CI,C4,C8, CI0 M
20V
6 5 M39014/02-1407 | MIL-C-39014/2 CAPACITOR, 1. OUF +10%, |C2,C3,C5,C7,C9
50V
7 | M39014/02-1220 | MIL-C-39014/2 CAPACITOR,.0ISUF £10%, |C6
100V
| JANIN3600 MIL-5-19500/231 | DIODE CR!
10
" 3 RLRO7C102GM MIL-R-39017/1 RESISTOR, IKQ) +2%, 1/4W [R17, R30,R39
12 14 RLRO7C202GM MIL-R-39017/1 RESISTOR, 2KQ +2%, 1/4W [R1, R2, R5, R6, R,
R10, R13, R14, RIS,
R19, R20, R2I, R40))
R4l
13 8 RLRO7CSI2GM MIL-R-390:7/1 RESISTOR, 5. 1KQ: £2%, R3] THRU R38
- 14w
4 9 RLRO7CI03GM MIL-R-39017/1 RESISTOR, 10K 2%, R3,R4,R7,R8RII,
14W RI12, RIS, R16,R42
15 8 RLRO7C223GM MIL-R-39017/1 RESISTOR, 22K02 +2%, R22 THRU R29
14w
w{ { 1 ' {RLROIC2726% | MiL-R-398i744 RESISIOR, 2.7KQ 2%, |R43
14w
$2%C 1 R
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PARTS LIST u'rumnn VAN NUTE, e, DAABO7-72-C-0257 cw(';mvws PL 154410
CENTRAL PROCESSING UNIT - CIRCUIT CARD ASSEMBLY sxy 4
L mum.}lﬂﬂ g of | cooe PART OR DENTIVIRNG CRgUa O cOciReET ROMENCLATURE OR DESCRIPTION wrona on Uy [
29 | 888997-0039 MICROCIRCUIT, 8 INPUT |U2!
PRIORITY ENCODER
30 | 888995-0021 MICROCIRCUIT, SINGLE u9
8-8BIT PARALLEL CENTRAL
PROCESSOR UNIT
3l f 862526-0016 MICROCIRCUIT, LOW ui7
POWER FOUR-BIT BINARY
COUNTER
32
3
34 | 154316 INSULATOR -
HEAT DISSIPATOR
35
36
3 2 BEOIFL8210 SOREW MACHINE PRN-—NOT—
L=
| oo
38 2 $60321=28 e e i S wany
RO—2=56—
39 2- NASE20C2 NS
40 AR Q=SS H——— 50t ———————————— oM =S —
S -
4 AR 890215-2 COATING,THERMALLY
CONDUCTIVE
3T o D
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CONTRACT NUMBER cooe oo
CENTRAL PROCESSIMG UNIT - CIRCUIT CARD ASSEMBLY i
men m'mw"-"oo ywr oe | cooe PART OR IDENTIFYING DRANG OR SOCARSENT ROMDCLATURE O DESCRIPTION wATEUAL OR unry ey une
1”
i8
19
20 2 862525-0016 MICROCIRCUIT, LOW U3, Uil
POWER FOUR-BIT SHIFT
REGISTER
21 4 888995-0001 MICROCIRCUIT,QUAD - us, uts, Uis, Ul9
2 INPUT POSITIVE NAND
GATE, LOW POWER
SHOTTKY TTL
22 6 888995-0002 MICROCIRCUIT, HEX U4, U7, U012, UI3,
INVERTER,LOW POWER U4, Ul6
SHOTTKY TTL
23 3 888995-0003 MICROCIRCUIT, DUAL-D- |U27,U28,U29
TYPE POSITIVE EDGE
TRIGGERED FLIP FLOPS, .
LOW POWER SHOTTKY TTL
24 2 888995-0004 MICROCIRCUIT,3TO 8 ué, UI0
LINE DECODER, LOW
POWER SCHOTTY, TTL
25 I 888995-0011 MICROCIRCUIT, DUAL 2 v2
LINETO 4 LINE DECODER
26 | 888995-0013 MICROCIRCUIT, CLOCK 1}
DRIVER
21 4 888995-0015 MICROCIRCUIT, DUAL 4 U22,u23, u2s,
TO ) LINE SELECTOR WITH|U26
TRI STATE OUTPUTS
28 I 888997-0032 MICROCIRCUIT,DUAL 4 v20
INPUT BUFFER
3D M1
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1/0

INPUT

PORTS

AND

INT.
INSTRUCTION

PORT

Figure 1
s DATA OUT
4 tol OUTPUT
DATA _ >
/\ BUFFER
SELECTORS
ADDRESS
1/0
DAT: CONTROL | \.pRESS OUT DEVIC]
BUS SELE(
1. REGISTER |
\/ ! »
8008
he——
STATUS S
R INTERNAL INT.
=
l sYNC
ROM
INT. | POWER
CONTROL
" 31
CLOCK g2

Block Diagram of CPU

Card
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. STATE

O= =000
- =000==0.

T
TH
T2
WAIT
T3

STOPPED

T4
T5 °

STATE CONTROL CODING

1544112340

TYPICAL PROCESSOR CYLLE

1 I
Q-’
™m " n . WAIT it STOPPED T4 ™
HIGHER
LowER 68178 EXTERNAL | INSTRUCTION HALY

o 8.81T8 ADDRESS, MEMORY OR DATA | INSTRUCTYION EXECUTION OF

INTERRUPTED | ADORESS TWO 8178 NOT READY | FETCH, OR | RECEIVED BY INSTRUCTION
ouT CONTROL | (orTiONAL) | DATA OUT cry -
out (8-BIT8I

INCLUDES T4, 72, T3, 74, 78

BASIC 8008 INSTRUCTION.CYCLB

FIGURE 2




184411-340

Dg CYCLE FUNCTION

0 0 PCl tbes‘gnates tLb abidress is for a memory réaJ
(firkt byte df instructior).

0 1 PCR | Designates the atidress is for @ memory réad
bata (additibnal bytes of instruction or datal.

1 PCC Designates the data as a command 1/0 operation.

1 1 pcw Designates the etdress id for a memory writk
data.

CYCLE COMTROL CODING

EXECUTION
COMPLETE?

INTERRUPTED?

CPU STATE TRANSITION DIAGRAM - FIGURE 3

7e




IV. BASIC INSTRUCTION SET
The followl.\g section presents the basic lnstruction set of the 8008,

A. Dataond Instruction Formats

Data in the 8008 is stored in the form of 8-bit binary Integers. All data transfers to the system data bus will be
in the same format,

[Dr D¢ Oy 04 03 03 Dy Oy |
DATA WORD
The program instructions may be one, two, or three bytes in length. Multiple byte Instructions must be stored
in successive words in program memory. The instruction formats then depend on the particular operation

expcuied 0 Myse trameations TYMCAL R TUCTIONS
CLLAR LI L figerdonpi iy

Twa Byte 1ner uetsang A @ sustieng

[01 044 040, 0,0, 0] orcooe

E’_’fo‘ % 04 0y 0, 5, "0' OMAAND N o

Taros Byt Iratsugniany

0, 0g °|W50_‘31 3 04 E 00 co0e

[I:’i'_u_‘-o‘o’d" °“.°E] LOW ADORSSS JUMP @ CALL menugtions
E:u' By B4 O3 0y 6,'0,, MM ADDAEESO Per e i Byie of h inenstien, Og o O 99 "oy 0" i,

For the MCS 8 a logic 1" is defined as a high level and a logic 0" is defined as a low level.

B. Summary of Processor Instructions

Index Register Instructions
The load Insiructions do not affect the flag flip-fiops. The Increment and decrement Instructions affect all Mp-
flops except tha carry.

MINIMUM INSTAUCTION COOS
MNEMONIC | STATES | D,Dg DyD,05 00,0, DESCAIPTION OF OPERATION
AEQUIRED
1Mryrg {8) 1 1 O DD 88 8 |Loedindes register ry with the content of index regiter 12,
LM 1) 1 DOD ¥ 1 1 Tloa inden register ¢ with the cantent ol memory register M,
LMy n t 1 t t 8 8 8 |Losd memary reginter M with the t of index register v,
[TTn @ 00 DODD vt 0 [{5indenregisterr withdera 8., .8,
L] s B8s L]
LM 9 00 V1V 1V 110 |4 memory register M with data B . . , B,
L) 888 8 8 6
1Ny {b) 00 DDOD Q 0 O [increment the cantant of index register 1 {r ¢ A),
DCr 8) 00 0DDD 0 O 1 |Decrement the content of index register ¢ {r 4 A),

Accumulator Group Instructions

The rewslv of the ALY instructions affect all of the flag fiip-flops. The rotate Instructions affect only the carry flip-flop.

[~ AGY {8) 10 0020 8 8§ § [ Addihe content of index register r, memory register M, or cata
| _ADM i8) 10 o000 t V1 [8...8t0thesccumulator, An overflow (carry) sets the carry
ADI (a 00 00090 t 0 0 | tip-tiop,
88 8 B8 8 8 88
| ACr_ {8} 10 001 8§ 8 8 | Add the content of index register r, memory reglster M, or date
ACM {8) 10 00 Y 1 % 1 |8,.,8 tothesccumulator with carry, An overflow (carry)
AC) [1.)] 00 00t ¥ 0 O | sets the carry flip-tiop,
8 8 - ] 8 8 8
L _8ur 5 10 010 S S S | Subtract the content of index register ¢, memory register M, or
| __BuMm 18) 10 010 1 1 1 [detaB,..B tromthe sccumuletor, An underfiow (borrow)
su (8 00 010 1 0 O |setsthe carry tiip-tiop,
a8 [ ] B B 8
1 {8 10 011 8 S$ S | Subtract the content of index regisier ¢, memory register M, or dete
| sam (L) 1 0 0 1 9 1 % 1 |detaB,,,B fromthe saccumulator with borrow, An underfine
sui (8 [ 09 1 1 0 0 |{borrow) sots tho carry tiip-liop,
8 8 B B B 8 B8
Figure 4

8,




MINIUM INSTRUCTION CODI
MNEMONIC STATFS | D04 0,00, O, b, % OESCIPTION OF OPERATION
REQUIRED ) -
_NO¢ is) 10 _t o0 88 8] CEompu. ihhiogitsl AND of the cantent of Index regitter r,
NDM (8 10 100 TV 1| lemouy reghter M, or dals 8 , . . 8 with the accurmuidtor,
NOY [ 1] 00 too too
a8 _poe obhe
XRe {81 d10 101 3 5 3| tompute th EXELUSIVE OR of the cantent of index tegister
| ___XAM (ay 1.0 104 1 1 1] ¢, memory reginidr M, or Hatd 8 . . . B vaith the sccumulsior,
XRI w o0 tot 11bd
g8 __ppeo_pope i
ORr 1] 10 1 1.0 § 8 _8 | tompute thh INGLUSIVE OR of the content of intdex rbgister
ORM LN 1 0 110 1 1 0]} momory register m, or Hata B, , , B with the accumulator,
ORI ta) 060 110 +{b4d
88 sne8 &bd
Chy {8} 10 1 11 8 8 8 | Compere thd conlent of thden register r, momory register M,
[ (8] 1.0 1 2 4 1 1 1] broed,..B with the sctumuistor, The content of the
ch {8 00 t 1) 3 0 0 bccumuistotis urichanged,
68 _edb boad
RLC {8 00 000 0 1 0| Notate the cuntent of the accumulatar faft,
RRC {6) 00 00 1 © 1 0 | Notate the banteht of the scumutator right,
RAL LV 00 0 b D 10 | Hotate the bonteht o thd accumu'ator lelt through the carry.
RAR (8) 00 01t D 1 0 | Rotate the buntant ot thé sccumuiatar right through the carry,
Program Counter and Stack Contro) Instructions
1@ M (111] [} X XK X 1 0 0 | Unconditionsily jump to rwrhory eddrenn 83...8382.,. B3,
B3 82 B0982 8387 h;q
X X 8368383 #38;3 53 .
181 yr¢ Porit) 0t 0 CsCy 0 0 b| sumptomemory eddrossBy...B3B2...82If the condition
8282 028287 8287 By Nipfiop ¢ It falss, Otherwiss, exacute the next Instruction in sequence,
X X 838383 B3B3
JTe {9or t1) 0 1 C4C3 0 0 0 | Jumpto memory addross B3...8382...837if the condition
8282 PB6,87 By8; B tiip-tiop c I8 true, Otherwise, execute the next instructidn in saquence,
X X B3B38y Bybgby
CAL (111] 01 X X x t 1 0 | Unconditionsily call the subroutine at memory address 8j3...
8287 83 bz B2 B28 h) B382..,872. Save the cutrent address {up one leval In \11# stack),
X X B3 53 83 B3838;
CFe 9 ort1) 0 0 C4C3 0 1 D | Cali the subiroutine st mamoty sddress By, .. B3B3 . . B2 !l the
8282 B88;8; 8287 h; condition flip-tio c is faite, and vave the currant sddreds (up ane
X X 838383 B3 B3 By| ieval in the stack,) Otherwite, oxacute tha next instruction in sequence,
CTe (8 ort1) 0 1 C4C3 0 1 0] Calt the subroutine at memary address B3 ... B303 ... Bz tha
8282 828282 B By Byl condition filp-liop ¢ Is true, and save the current sdarass (up ane
X X 83 B3B3 8383 83 leval in the stock). Otharwise, execute the noxt instruction in taquence,
RET {6) 00 X X X R Unconditionally return ldown one tevel in the .tack),
RFe¢ {3 or 8) 00 0 C4C3 O 1 1 | Raturn {down one level in the stack) if the condition fiip-top ¢ is
foise, Othutwise, execute the next instruction i sequence.
RTe¢ {3or 8} 00 1 C4C3 0 1 1 | Return {down one levei in the stack) i the condition fip-fiop ¢ Is
true, Otherwisw, execute the next instruction In sequence.
RST {5) 00 A AA t 0 1| Callthesubrouling at memary address AAACOD {up oné level in the stack).
Input/Output Instructions
INP @ 0 00 M M M 1 | Resd the content of the selucted Input port (MMM) ihlo tie ]
J sccumulator,
out {6) 01 RR M M M 1 | Write the tontent of the accumulstor Into the seldcted output
port (RRMMM, RR ¢ 00), .
Machine Instruction
HLY {4) 00 00O 0 0 _X| Enter the STOPPED s1ato and remsin there until intarrupted,
HLT {4) [l 1 1 1 1 t | Enter the ETOPPED stale and remain there until intottupted,
NOTES:

#t}  SSS = Source Index Register Thuse regisers, f, 6@ designated Alaccumulator-000),
DDD = Destinalion Index Register | B(001), Cl010), D{O11}, E(100), H{101), L{110).

t2)  Memory registers are addreised by the contents of registets M & L,

(3)  Additional bytes of Instruction are desigristed by BBEBBEBE.

(4} X = “Don’t Cars”, )

{5)  Fiag flip-tiops are defined by C4C3: carry (00-overfiow or underfiow), zerb {01-1esuit Is zero), sign {10-MSB of resuit i} 1 “l,
parity {11-parity is even),

Figure 5
9,
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‘Rev A

( Homwerms TEST SPECIFIGATION |no. tseonirm

1,0 DESCRIPTION
The Central Processing Uriit (CPU) card is orie of eight cardd that
make up the central logic portion of the Communications Control
unit, The CPU card, as the hime implies, is the heart of thd
system, It is the CPU card that carries out the instructiond contained
in memory and processes the data, it also passes on the

commands and performs arithhetic operations,
2.0 GENERAL
2,1 All tolerances are 15% unless otherwise specified,

2,2 All tests shall be performed At prevailing factory or labdratcry
atmotpheric conditions,

2,3 Output Logit Levels
Logie 1 = High = +3,25 vbc & 1,25 vDC
Logic O = Low = +0.45 VbC % 0.45 VDC

2,4 Input Logic Levels .
Logic 1 = High = +3,50 vbC & 1,50 VDC
Logic 0 = Low =+0,35 VDC + 0,35 VDC

Aok

408 & REV.1 110770) - g ] bhoe 2
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.- DATA SYSTEMS
Litton

TEST Si CIFICATION

No, 1544311-72

PAGE _3
FE LR weuT CoNN/PIN CONDITIONS 1 Tomnein OUTPYT
3.0 REQUIREMENTS
3.1 Initial Conditions
+5 VDC {11, 12
+5 ¥DC Return 1, 2
4 =9 VDC Return de 2
-9 VDC 43
3 Two Phase Clock 1
3 -1 {eo0 See Figure 1 ]
g2 |71
o J Power Loss 74 GND for all tests.
13,2 1cPU Sync Signal
3.2.1 See Figure 1 1 77 Sync
) ]
3.3 State Codes
3 3.3.1 See Fig.-2 2 64 { STATEC 2
66 STATEC 1
67 STATEC O
3.4 Control and Timing
Signals

3-1788 REV. 1

"o 73




3 DATA SYSTEMS TEST Si _CIFICATION
Lithon
PAGE _4
PARA. NO. INPUT CONN/PIN CONDITIONS CONN/PIN ouTPUT
3,4.1 See Figure 3 72 LADDSTR
25 ROMPWR
65 T3ANTIC*
75 T3SYC@3#
76 TSSYNC*
68 STOP*
3.5 Write Control
3.5.1 INTIRD 7 21 High 57 Write®
INIRC 6 17 High 72 LADDSTR
INTRD 5 30 Low
INTRD 4 26 Low
INTRD 3 47 Low See Figure 4
INIRD 2 ) Low
INIRD 1 54 Low
INTRD O 51 Low
ROMD 7 24 Low
ROMD 6 20 Low
ROMD S 34 High
ROMD 4 29 High
ROMD 3 50 Hich
ROMD 2 48 High
ROMD 1 63 High
ROMD O 58 Low

3-1738 REV.Y
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L ] DATA SYSTEMS
Litton

TEST S~ TIFICATION

NO.

ASgoma L

L ad

PAGE __2
PARA. ND. INPUT CONN/PIN CONDITIONS CONN/PIN QUFPUT
3.6 Output Address
3.6.1 ROMD 7 24 High 8 RAMCS 4
ROMD 6 20 High 9 RAMCS 5
ROMD 5 34 High 10 { RAMCS 6
4 ROMD 4 29 High 6 ROMCS 1
| ROMD 3 150 High 7 ROMCS 2
; ROMD 2 48 High See Figuvre 5
ROMD 1 63 High
i RQD O 158 High
1737 1 Input Data Sélector
) And Controls
1 3.7.1 | oveo 7 21 40 CDATA 7
| INTRD 6 17 41 CDATA 6
9 1 INTRD 5 1 30 42 CDATA 5
INIRD 4 26 78 CDATA 4
) INTRD 3 47 79 CDATA 3
INIRD 2 a4 39 CDATA 2
INTRD 1 53 60 CDATA 1
INIRD O 51 38 CDATA O
ROMD 7 24 15 CHADD 7
ROMD 6 20 16 CHADD 6
ROMD 5 34 CHADD 5
ROMD 4 29 CHADD 4

29788 REV. 1
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D DATA SYSTEMS
Liticn

TEST SF” IFICATION

No LB EA L - -——
. -

Pace 6
§-Fana. %0. 1 NPLT CONN/PIN CONDITIONS CONN/PIN ouTPUT
3.7.1 ROMD 3 50 37 CHADD 3
ROMD 2 48 36 CHADD 2
ROMD 1 63 35 CHADD 1
ROMD O 58 33 CHADD O
] | rawp 7 123
RAMD 6 19
? { RA™D 3 1= ‘
RAMD 4 128
RAMD 3 52
4 | RAMD 2 ] 46
? 4 RAMD 1 4 .59
h i1 RAMD O 455
H 1 INPB 7 122
| 11InPB 6 118
INPB 5 32
1 INPB 4 127
1 INPB 3 149
INPB 2 45
INPB 1 56
INPB O 53
READY 73 See Figure 1.
Inputs as shown in Output as shown in Table 2,
; Table 1.
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INTRD7=0 ROMD7-0 RAMD7-0
- 9 - 2000 0N® Mmo—-®OQaY N
nzggsgnm aNQmMAaNn TON N OO T NY

00000101 00000101 oi1010101
11000000 11000111 oi1010101
11000000 o1110111 o1010101

184/04) 4 ‘ADM 9 WP

Read Output as shown in Table 2, Line 1:

11000000 01000101 01010101

Read Output as shown in Table 2, Line 2,

Input Data
Table 1

T 19v¢

INPB7=0
N OO NOM
NN T :n

10101010
10101010
10101010

10101010

READY

®

o~

(Pulse 4 Times)

(Pulse 2 Times)

(Pulse until output
reads as shown in TbL
2, Line 1, but not to

exceed 3 pulses).

(Pulse until output
reads as shown in
Table 2, Line 2, but
not to exceed € times)
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Rev A

TTommewmus TEST SPECIFICATION

No.

154411~720

CHADD 7-0

CDATA 7-0

M

408 A

131
11
9€
ie

9T
11

™
01110111

8c
09
6t
6L
8L
(44

™
oy

61010101

LINE = 1

LINE = 2

01000101

10101010

OUTPUT DATA

.
AGY,t (v /700
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187010 4 'ASN W Pe0C

— 10

1.25 & SEC. AN,
34 SEC. MAK.

SYNC.

SO

S\

Sa

3S0n

szg. ' -+ VY
s |/ \ /
Min /

-t VvV
o ov

1.2S5S N SEC AN
J4 SEC A r" + Vv
...... - OV
............. i (O S dhhutadiing 4+ Vv
\ .. oV

TINING

FIGQURE

DIAGRAM

L O>MD

3

SW318A8 Viva I
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0zZL=TIPPST "ON

vV ay
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OT 39

YA

SYSEC MK
1YY SEC MAX,

FIGURE 2

2.5 USEC MN.
LU SEC. MAK.

10U SEC MIN.

23U SEC MAX + V
oV
+ Vv
oV
+ V

STATE COUNTER

NQILVDI4103dS 1S3L sawew §

xON

=

Vv alY

0zL=TTYVsY




z p—
t
; PIN-T7C , : +V
3 ::‘ l,_ 437nSEC :zo%L U
oV
| 7.5 LL SEC MIN. 15 U SEC MIN l
16.4d SEC. MAXT S Sl SEC MAL.
PIN-25 +5Vv
o 2.5 4 T8 VN
& U SEC. MAX.
——]. -9v
| 5 ¥ . | TS L SEC. MiMe l
36 ﬁ.’s‘f‘f‘ Zz\r’ /84 SEC PIAX.
PIN-65 +V
' 4 — gz_c L SEC. MIN.
L SEC. MAX. oV
IS USEC. VN, 15 &L SEC. MIN. |
JBUSEC MAXT & 36MSEC MAX. -
PIN-T5 . +V
.\  437nSEC £20%
] i ] ov
‘___ 15 4SEC PN 7.5 4 sec |
36 M SEC MIX. -£0. MAKX
PIN-76 +V
_J L _szs usec. run.
344 SEC. MAX. L oV
15 U SEC « MIN. 7SU SEC. MIN.
| pa— 6 U SEC. MAX. ™" 18u SEC. MAK:
PIN-68
- 7ZSU SEC. MIN.
5 . 18 U SEC. MAX. >
FIGURE 3 "CoNTROL TIMING
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ot

1

(84/00) 4 "AINM v >

— T 39vd

+V

__U' 4374 SEC 1‘20%“

l 75 M SEC. MIN,
TR U SEC. MAX.

+V

‘.__—- 22.5 U SEC. MIN.

S U SEC. MAX.

FIGURE 4

L.Z5H SEC. ML
Ju SEC. MAK. '}

—

oV

|

£

NILSAS V)

5

p—

34s 1S3k

N

'NQILYDIA1D
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L'ABM ¥ PEC

(8L /00

I 9V

PIN-8
. _ b0msEC 220%
D.95 SEC. 2 20 Ye -
PN-9
_ /0 mSEC +20%
PIN-10 :
— . £OwmSEC + 20%
PIN-&
— 250 w SEC. £ 20%

PIN-1 ,

— 250 w SEC 220%

FIGURE S
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