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PREFACE 

The purpose of this manual is to familiarize the user with the 
TMS9995 Emulator board set, the target connector and the function 
of the status indicators on the XDS (Extended Development Support 
System). This manual also describes installation instructions 
for the TMS9995 Emulator board set, including the target 
connector. The TMS9995 Emulator consists of two boards to make 
up the TMS9995 Emulator board set. The microprocessor control 
board (PC board PN 2311040-0001) contains the control logic. The 
other board is the microprocessor interface (UP board PN 2311035-
0001) which contains the target cable assembly. The user and 
installer should read this manual before attempting to operate or 
install any of the TMS9995 Emulator equipment. If the TMS9995 
Emulator board set is removed from the XDS, this manual should be 
kept with the emulator for reference during future installation. 

The following publications are available to support this 
manual: 

Title Part Number 

XDS TMS9995 Emulator User's Guide 1603433-9701 

XDS Breakpoint Trace Installation and 1603442-9701 
Operation Guide 

XDS Memory Expansion Installation and 1603441-9701 
Operation Guide 

XDS/22 Installation and Operation Guide 1603443-9701 
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SECTION 1 

TMS9995 EMULATOR INSTALLATION 

1.1 INTRODUCTION 

When the TMS9995 Emulator is ordered with the XDS then the 
emulator boards amd the target connector should already be 
installed. This section should be referenced if the TMS9995 
Emulator is not installed or it is to be moved. Also reference 
this section if the memory option of the TMS9995 Emulator is to 
be changed. 

1.1.1 Board Preparation and Options. 

The TMS9995 emulator board set has a memory option that 
allows its memory size to be increased from 1K bytes to 7K bytes. 
To incorporate this option, the jumper configurations on the UP 
and PC boards and memory chips changed on the UP board must be 
changed as described in the following paragraphs. The TMS9995 
Emulator board set is manufactured with the 1KB memory option 
installed. The jumper configuration should be checked before 
installing the TMS9995 Emulator board set. 

1.1.1.1 Memory Configuration. 

The Emulator has a total of 30K bytes of ROM and up to 8K 
bytes of RAM, both of which reside on the UP Board, while the 
Address Decode logic for these memories is located on the PC 
Board. The boards are configured with jumpers so either the 
smaller 2149 RAM (1Kx4) chips or the larger 2168 RAM (4Kx4) chips 
can be used. Both the UP and PC Boards have jumpers that are 
used in configuring the boards for the different memory chips, 
and both jumpers must be consistent. If one board is jumpered 
for the 2168 RAM chips, then the other board must also be 
jumpered for the same chips. The UP Board is manufactured with 
the 2149 RAM's in place; however, if these chips are ever 
removed, reinserting them in the board requires some 
explaination. This is done by moving the UP Board jumper to 
connect El and E2, and by inserting the 2149's into the RAM 
sockets such that the 2149's pin 1 fits into pin 2 of the socket. 
The PC Board jumper must be moved to connect E2 and E3. If the 
2168 RAM's are inserted, the UP Board jumper must connect E2 to 
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E3, and the PC Board jumper must connect El to E2. 

You should check the TMS9995 UP board to see which type of 
memory chip is installed and set the jumper per Table 1-1. 
Figure 1-1 shows the jumper pin locations on the TMS9995 PC and 
UP boards. 

Table 1-1 PC Board Jumper Configuration 

Board 1 1K MEMORY 1 4K MEMORY 
Type 1 2149 1 2168 

PC 1 E2 - E3 1 El - E2 
UP 1 El - E2 1 E2 - E3 

1.1.1.2 Board Installation. 

CAUTION 

Power must be turned off before installing or 
removing circuit boards. 

The XDS Model XX Installation and Operation Guide describes the 
procedure for installing or removing boards from the XDS units. 
The appropriate manual should be referenced for the model of the 
XDS being used. If an emulator board or board set currently 
reside in the XDS, then they must be removed before installing 
the TMS9995 Emulator board set. 

Boards that have been removed from the chassis should be 
stored so that they are protected from static discharge. Erase 
the board infokrmation on the chassis configuration label for 
each circuit board that is removed. 

For the TMS9995 Emulator board set enter the following 
information on the chassis configuration label as given in Table 
1-2. 
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Figure 1-1 TMS9995 Emulator Board Set, UP Board 
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Table 1-2 Chassis Configuration Label Information 

Block Title Information to be Entered 

PWB Description TMS9995 UP 

Part No 2311035-0001 

Rev ENTER REVISION LETTER FROM 
TMS9995 UP BOARD. 

PWB Description TMS9995/96 PC 

Part No 2311040-0001 

Rev ENTER REVISION LETTER FROM 
TMS9995 PC BOARD. 

Complete the installation per the appropriate XDS 
installtion and operation guide. 

CAUTION 

DO NOT OPERATE THE XDS UNIT WITH THE FRONT 
PANEL REMOVED. THE FRONT PANEL IS REQUIRED 
FOR PROPER AIR CIRCULATION AND COOLING OF THE 
CIRCUIT BOARDS. ALSO THE FRONT PANEL IS 
REQUIRED TO PREVENT LEAKAGE OF RFI/EMI 
RADIATION. 

Restore power to the XDS unit. Allow at least five seconds 
to elapse after power up before activating the monitor. The 
monitor may be activated by entering two carriage returns from 
the terminal keyboard. The screen should display the following: 
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TEXAS INSTRUMENTS 

TMS9995 XDS VERSION 1.3.0 

COMMANDS: 
INIT IM DR RUN BP TR HOST IMP 
IPORT DM MR CRUN BPM TRM IHC IND 
IPRAM MM DIO SS BPIO TRIO UL ID 
ICC MIO SRR TRIX DL BGND 
RCC SOR 
RESTART 

MAP FILL XA DPS SSB IT LOG GRUN 
FIND XRA DHS DSB DT SNAP TRUN 
DW DTS CSB HELP GHALT 

CASB DV THALT 

VARIABLES: 
PC R LGT C INTM 
ST AGT OV 
WP EQ OP 

If the monitor does not respond with the proper display, check 
the installation of the TMS9995 Emulator board set. Refer to the 
appropriate XDS installation and operation Manual to ensure 
correct connection to the terminal. 

1.1.2 Target Connector. 

The target connector is permanently connected to the target 
cables and does not require additional customer installation. 
The target connector uses an Auget socket to interface to the 
target system. A spare socket is supplied with the emulator and 
should be safeguarded for future use. The target connector 
should be handled with care at all times. 
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SECTION 2 

OPERATION 

2.1 INTRODUCTION 

Operation of the emulator is primarily carried out with the 
emulator software that is referenced in the TMS9995 Emulator 
User's Guide. The hardware features and connections are 
discussed in the XDS Installation and Operation Guide. The 
hardware features are highlighted below: 

1. POWER SWITCH: Turns power on to the unit (Model 22 
only). 

2. POWER LIGHT: Lights when power is applied to the unit. 

3. RESET SWITCH: Returns monitor to the control mode. 

4. STATUS LIGHTS: Gives emulator status. 

The status lights and power requirements are unique for each 
emulator and are discussed below for the TMS9995 Emulator. The 
functions of these lights are as follows: 

2.2 Status Indicator Lights 

The XDS has four status indicator lights that are controlled 
by the TMS9995 Emulator. The function of these lights are as 
follows: 

1. Status Indicator #1 -- IDLE -- This light comes on when 
the TMS9995 is in the idle mode, which indicates that 
the processor is executing an IDLE instruction, (opcode 
equal >0340). The optional breakpoint/trace board must 
be installed in the XDS in order for the idle light to 
operate. The idle idicator rresets upon an interrupt 
acknowledge or when the emulator enters the control 
mode. 
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2. Status Indicator #2 -- INTERRUPT REQUEST -- This 
indicator turns on when a target or decrementer 
interrupt request is detected and remains on until the 
interrupt request is cleared or acknowledged. 

3. Status Indicator #3 -- HOLD ACKNOWLEDGE -- This 
indicator turns on when a target hold has occurred and 
the TMS9995 has acknowledged the HOLD with the HOLDA 
signal. 

4. Status Indicator #4 -- READY -- This indicator comes on 
when the system (meaning the XDS plus the target 
system) is in a ready state and turns off when the 
system is not ready. This indicator is aways on if the 
target cable is not connected to a target system. 

2.3 TARGET CONNECTOR 

The target connector is installed in the target system in 
place of the processor to be emulated. The target system can be 
any circuit which incorporates one or more processors. The 
target connector pin out and signal characteristics are provided 
in Section 3. 

2.3.1 Handling the Target Connector. 

The target connector should be handled with extreme care at 
all times because the pins are extremely delicate. Take the 
following precautions when handling the target connector. 

1. To prevent an accidental short when connecting or 
disconnecting the target connector, you should power 
down the target system and the XDS unit. 

NOTE 

The XDS may not operate correctly when the 
target connector is connected to a system 
that is not powered up. 
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2. When the target connector is not in use, the pins must 
be protected to prevent physical damage to the pins and 
to the XDS unit resulting from electrical short 
circuits. The pins may be protected by using the gray 
plastic pin cover supplied with the unit or non-
conductive foam. Conductive material should never be 
used for protecting the target connector pins, since 
this may cause operation problems with the emulator. 

2.3.2 Target Connector Features. 

The target connector incorporates the following features to 
simplify the user's task of working with the target connector and 
the emulator system: 

1. The location of pin 1 is referenced by the yellow dot 
on the target connector. Figure 2-1 shows the location 
of the yellow dot with respect to pin 1. 

2. Test pins are located on the top of the target 
connector and correspond one-to-one to the pins that 
plug into the target system. The exception to this is 
XTAL1, XTAL2, and VCC. XTAL1 drives an oscillator 
inside the target housing, XTAL2 drives another input 
to the same oscillator and VCC supplies power to the 
oscillator. Pins 1 and 10 on the top of the target 
connector are open. Pin 2 comes from the oscillatior. 
You should use push-on test probes rather than clips or 
hooks to access these test pints. 

3. A ground connection is provided at each end of the 
target connector. These mate with the ground cable 
that is provided with the emulator. This cable screws 
into the target connector and should be clipped to a 
ground post on the target system. 

NOTE 

To ensure a good target system to target-
connector ground, the target-connector 
grounding cable must be properly installed. 
This is particulary important when operating 
at high frequencies. 
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PIN NO. 1 MARKER 

GROUND CLIP 

TEST POINTS 

Figure 2-1 Target Connector 
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BOARD 
PART 
NUMBER 

+ 
2311035-0001 
2311040-0001 

+ 5 Volts 
(Amps) 

1.50 
1.25 

+ 12 Volts 
(Amps) 

0 
0 

- 12 Volts 
(Amps) 

0 
0 

1 

1 
1 
1 

+ 

1 

4. The target connector pin interface to the target system 
is a 40-pin socket. This socket can be removed from 
the target connector and replaced if a pin is broken. 
One extra socket is included with the emulator and 
should be safeguarded for this use. If more 
replacement sockets are needed, they should be replaced 
with Auget #540-AG10D. 

2.4 POWER REQUIREMENTS 

Table 2-1 shows the DC power requirements for the TMS9995 
Emulator board set. This information can be used to calculate 
the total DC power requirements of the XDS system. When adding 
new boards to the system this DC power calculate should be made 
to ensure that the XDS power supply will not be overloaded. 
Refer to the appropriate XDS Installation and Operation Guide for 
the power supply rating information. The power requirements for 
the other circuit boards can be obtained from their appropriate 
reference manuals. 

Table 2-1 TMS9995 Emulator Board Set DC Power Requirements 
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SECTION 3 

EMULATOR SPECIFICATIONS 

3.1 INTRODUCTION 

This secton describes the following for the TMS9995: 

1. Pin Assignments 

2. Block Diagram of Emulator 

3.1.1 TMS9995 Family Pin Assignments. 

Table 3-1 shows the target connector pin assignments for the 
TMS9995. 

SIGNAL NAME PIN 

Table 3-1 Pin Assignments 

REMARKS 

XTAL1 1 1 DRIVES OSCILLATOR INSIDE TARGET HOUSING 
XTAL2/CLKIN 2 DRIVES OSCILLATOR INSIDE TARGET HOUSING 
CLKOUT 3 
D7 4 
D6 5 
D5 6 
D4 7 
D3 8 
D2 9 
VCC 10 DRIVES OSCILLATOR ONLY - OPEN TO EMULATOR 
D1 1 11 
DO 12 
CRUIN 13 
INT4-/EC- 14 
INT1- 15 
IAQ/HOLDA 16 
DBIN- 17 
HOLD- 18 
WE-/CRUCLK- 19 
MEMEN- 20 
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SIGNAL NAME 

Table 3-1 Pin Assignments Continued 

PIN REMARKS 

A15/CRUOUT 40 
A14 39 
A13 38 
Al2 37 
All 36 
A10 35 
A9 34 
A8 33 
A7 32 
VSS 31 1 EMULATOR LOGIC GROUND, EARTH GROUND 
A6 30 
A5 29 
A4 28 
A3 27 
A2 26 
Al 25 
AO 24 
READY 23 
RESET- 22 
NMI- 21 

3.1.2 Block Diagram. 

Figure 3-1 shows a block diagram of the TMS9995 Emulator. 
This is a single processor emulator where the TMS9996 controls 
both the emulator interface as well as the user interface. 
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APPENDIX A 

TMS9995 Emulator Schematics 
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TRCD12L 
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TEA 09 

14 1505B TOO Do 
BPADD ,  78A 11 

13 UBISB  

12 BP141513 

11 BPB LSO 

BPI  
202 

• 755 12 4 545 
• 72013 5 U42 BPRN1GE BPRLIGE Te.t, 14 
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ENAT 
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EN AT 
LOAD RCO 

U38 
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3 

ECRC I 3 
4 
5 

DC.02 
DC01 
DC00  
L BA 15 

15 

QC 12 DC01 LEA 15 FROM 511 2 

l'ENAP QD 
ENAT 
LOAD RCO1 -- 

U31 I 

DC00 11 DC00 
DC501 LS 1703 

CL Q A 
CK 
A 05 
B 

4 ECO3 
0 

ECO2 3 ECO2 
ECc.  
ECOO 12 ECO1 

QC 
EC Oo ECO0 5000 

ENAP QD 
EN AT 
LOAD RCO 

U25 

ECRC 1 
15 

RG1UAL- DC11 FRAM sa. DC11 
14LT EVTO 

EROEVT - EROEVT- EVENT- FROM 511. 
4, 8, It 

5 
6 EVENTEN 4 
U35 

BSUSPEND 19.3  ESUSPEND- 
U48 

ZROEVTEN - SUSPEND SUSPEND 
FROM 
314. 3 UG3 

Et4TCTR - ENITCT12 90  
DLYEN 

5110055 - 
U35 

LLDTCG- LLDTCG- LLDTCG- 
96214 2311047  

I. 10 
FROM 51-1.4 A D 

1 2 3 4 5 7 8 



3 1 11 m  2 311047 8 I 7 I 6 5 1 4  

D 

--0- 

-2. 
D TEXAtils.rkt MEN TS 6€:214.1 -6-2 3 1 1 0 47 

7 6 5 t 4 8 1 3 2 

B 

A 

124 
5 EVE NTR 10 

5260 
U54 

EVENT 

2ROEVT ZROEVT 

8 • R5 
9 • TSER 10 TSE 
0 

FROM S4 7 

FROM SN. 9 

FROM 
5H.7 

FROM S4.9  

DLT RC — 

TRANGE — 

TRQUAL—

OPEO. — 

DHTRC — 

SAADI) 

4 

S24.0 
U54 

TSE TO SH. 5 

TADDOEI TADDOE 1 

RI 
1K 

111. EVENT- 
TO SH. 6, 8,10 

ECOO 

UG4 

EROEVT — 

zRont.se 12 
13 

TM F 
2 

HOTMF 
8 ISTEVT — PI 

36 ENTCTR 4 
565 
UG5 6 

DC00— 9 
L504 10 
U34 10 DC4-00 

TRQUAL- ALS 28 
U47 

FR0b.4 
34.7 { 

DHQUAL- 

DLQUAL— 

BRQUAL — 

TADDOE 1 — 

TADDOE I 

r 
13 

C 

EC 00 

ZROEVT — 

ZRODLY 

TMF 

HOTIAF 

ENTCTR 

DC00 

FROM 
514.4 

FROM 
SH. 10 

FROM SH 4 

FROM 51-1. 

FROM OH 3 

FROM 
OH. 10 



524 - C41 
• • • • • 

.01 
50V 

„ 047 

1  

8 7 6 5 4 311052 
REVISIONS 

DESCRIPTICM 1 DATE APFiOVE0 NOTES: UNLESS OTHERWISE SPECIFIED: 
1. ALL DEVICE TYPES ARE PREFIXED WITH 5N74. 
2. VCC IS APPLIED TO PIN 8 OF ALL 8-PIN IC'S, 

PIN 14 OF ALL 14-PIN IC'S, PIN I6 OF ALL 16-
PIN IC's, PIN 20 OF ALL 20-PIN IC's,' ETC. 

3. GROUND IS APPLIED TO PIN 4 OF ALL 8-PIN 
IC's, PIN 7 OF ALL 14-PIN IC's, PIN 8 OF 
ALL 16-PIN IC's, PIN 10 OF ALL 20-PIN IC's, ETC. 

4. DEVICE TYPE, PIN NUMBERS, AND REFERENCE 
DESIGNATOR OF IC IS SHOWN AS FOLLOWS: 

2 tp• 11>°2  04 

  

U2 U14 
1500 AND 1504 = DEVICE TYPE 
1, 2, AND 3 = PIN NUMBERS 
U2 AND U14 = REFERENCE DESIGNATOR 

S. RESISTANCE VALUES ARE IN OHMS. 
6. RESISTORS ARE V4 WATT, 
7. CAPACITANCE VALUES ARE IN MICROFARADS.  
8. MSB/LSB DEFINITIONS: 

800=1152 500 = M55 
A15= LSB D15 = LSB 

SPARES 

1213 
3.3K MARK/ P5 

>15  

PI 
.12V 

\ICC 

ONE 

ONE A 

ONES 

ONEC 

-12V 

+12V 
22  

5V P1 
81,82>  

5,6,91,98 'P)2J 

PI 

83,84,85 )-- 

P2 
1,2,3,4, 99,100 > • 

+1 Ctto - C23 
• • • • • 

2 

D -1‘ 

2. 
15V 

C44 -C66, C1.9 
• • • • • 

.047 
50V 

CGS 
.047 

R1 
1K 

RI2 
1K 

R11 
1K 
MA  
RIO 
1K 
w.  

+ C43 
6.8 

1. 35V 

+1 C42 
6.8 
35V 

CIS 
2200PF 
500V 

P3 

> 1 
P4 

•-) 

P5 

-› I 

P1 
21 

P3 
13 >  

P4 
13 >--• 

P5 
13 ›— 

PI 
32,34 >  

-12V 

AND 

PANS 

tanuoia"nove OR OEScsavRav PART OR OEN1 NUMBER 

PARTS LIST 

,CLER 27- 53 SI-METRIC re.E.r.CAN •REM•xcuLETOV) 
TO,AANCES fALACE OK.Auti •S 

"AcE DECA.A.s • s NOLES • 
NTLAN., [Rm. 0000.• 

=• ALL ay. anO SNAPP E.X5 
mar. oA WNW O >SRN 

C.10E,S0.4 AN., WORE RROMSSES 
IO.PE,P.E.CAL .0•0 Gear 

4-TEICASISSTn
.
MENTS 

0•CLE tekr..1.41 

LOGIC DIAGRAM, 
95 / 99 < MEMORY 

EXSANS:OI: 

1119 2311050 
REV STATUS 

SHEETS NEXT ASSY VSEO Osi 

NO  j AOOT.,AL  

CLASSIFICATION 
SE0 
NO 

GE, F SKC 
PROCESS 

IBM, 70 

2:rAZ:Ztcroa .ofb00, a 4 APPLICATION 

066681 2 1 1 0 5 2 
• z F !a 6_1 11112 3 9 110 

8 I 7 I 6 5 4 143 3 2 



5 4 I 3 '2 311 0 52 

AB15 

ro• 10 

P2 

82>I 
415 (1_513) A1315- AB15- 

REFRE0- REFREQ.- 

8 1 7 1 6 1 5 

7 

3 

arE 

2 I 1 4 

-1-,11052  D 96214 

U7I A14 TO 51.1. 

AB15 AB15 AB15 AB IS 
A B14 
ABI3  
A B12  
AB11  
AB10 
AB 09  
5008 

D 
0 

20 
30 
40 
50 
60 

750a 

4 
83 > 

12 
 

PSEL PSEL 1 All 
86 >  vCC 

14  

2 
PSEL A10 4 7 8 85 >  

5153 
88 >I A09 

ic0 
L0 R ADD 0 

B7 >
I 408 AMUXOR 4 

ABOT 9 
PI MA (00- 01) rii5C 

O  RADD I 9 >
1 MA00 

AMUX 1 R. ABOO 
TO 5/4. 5 

11 
12 
13 

8 >
I MA01 ABO8 

A800 
ABS 1  
ABO7  
41304. 

P2 SEL 
SELB 407 

90 > U26 5 
406 A505 0, 

ABO4 
Ab03 
AB 02 

7 

RADD2 
4801  
4009  

RAW:* 

II 
A (o2-o5) 7 AMUX2R 

A02 

AMUX3R 4802 
ABIO 

MEML- .M E - 

XTEMD 

M AC 
• XTEND 

MAC 
5518 

U21 

FR:FAC1 
115 

11 14 

AMU% 0 
/A 1,41.1X 1 
AML1  
AMU X- 

2 AMU X4. 
I 10 Al/0X5 

81 >  
A13 

84> 

89 >  

92 >
I A05  

91 >
I A04  

94>I 
A03  

93 >  

FROM 514.7 

FROM { 
514.8 

ALS573 
ID 
2D 
3D 
413 
SD 
4aD 
7D 
8D 
CNA 
SC 

U1 

O 

ALS573 
ID I 
2D 20 
3D 30 
4D 40 

G't 
7D 70 
8D BO 
EWA 
00 

U10 

15153 
ICO 
C1 

1C2 03 

11 200 
201 

13 2C2 2Y 
— 2C3 

*1-0: 26 
2  SELA 

5ELB 
Uto2 

6 

1ICO2 IS 
IC 3 
1G 
200 
201 

2 
2C3 
2G 

a 5153 
5  1C0 

ICI 
102 IY 
IC 3 ,  

II  12 201 

13  ;0023 

4.° 26 5E15 

B 

FROM { 
58.6 

OK RDY 1 - 

RDY I 

REF GNIT - 

"CC 

COL ADD - 

RADD4 

5 

RADD3 14 

RADD 2 13 

2 RADD I 

11 RADD 0 

L5169 A 
14 R ADD 7  

u/D OA 
CK 

OB 13 
RADD  

OC t2 RADD 5  

• CRAP OD 
ENAT 

111

LOAD RCO 
U60 

31 

LS169A 
U/D OA 
CK 
A 02 

C 00. 

SNAP 00. 
ENAT 
LOAD 'ROO 

U61 

FR OtA 
514.7 

COL ADD —  
5E18 

1)43 

U44 

7 AMUX4R 

AMUX7R 

R ADD 6 
A505 
AB13  

Ti °e 
RADD'T - it  

Ab06 IR 
4814 ;  2[3 

• -z'o 2G 
l•  sELA 

a .5153 
— ISO 
5 Ict 

102 11 
103 
1G 
200 
2C1 
202 

16 Al...1U 5153 
6 

AMUX4R 

RADD5 
4004  
AB12 

1• 
14  

2C3 
20 
SELA 
5ELB 

9 AMUXSR 

AMLIX 

7 4  

OO 

11 

RADD4 
ABO3 
Ab 1 1 

81 
Nev 9 AMU X 7 

L 
(8'0  TO SU. 3,4 

I00 
ICI 
02 tY 

103 
IG 
200 
2C1 
2C2 2`f 



P2 

78 >I 
000 (1.455) 

77 > 
DOI 

D 02 

74 >
I DO4  

72 >
1 DOE, 

FROM SH 5 DFREEZE - 

76 >  

75 >
1 DOB 

71 
I DO7 

73 >
I D05  

TMS 41/44 0007 B 14 2 DB07 
• 

HIPARQL 5 HIPARD 

DLEIN- 

ONE 
3280 

HIPARQ. 1-11PARQ 12 
10 

Q  9  
S74 

U5 

14 HIPARD 

216 
TO 314. 8 

PAR BAD IS FROM 514.8 
U9 ONE 

DB05  
01304 9 
01303 IC 
DB02 11 
DB01  
0500 12 
0807  
D1306  

U23 

TMS 4164 
• 

U 24 

NOTE: ALL 7M54164's ARE WIRED 
THE SAME EXCEPT FOR 
P1145 2 AND 14 85 SHOWN. 

6 2 311052 3 1 

D(00-07) 0( oo co) 

FROM 314 5 214 (oo- o3) 00(00- o3) 

FROM 314.2 5MUX(o-7) AMU)( (0-7) 

D 
AMUXO VCC 

• APAUX I 
...„. .NAU X2 

A M UO3 

• AMUX7  

7)500 2 

AMUX47 

AMUX4 1 
AMU X5 

8 Yi
T MS 4164 
n 

AO 
A 1 
42 
43 
A4 
AS 
/16 
Al 
HC 

 
40 W 

o RAS 
CAS 
N/SS 

U 1( 

4 0000 

ALS 573 
ID 10 
20 20 
311 30 
41) 40 
511 50  
6D 
7D 70  
87) 80  
ENA 
OC 

L1,5  

DQ00 3 
170 02 
DO 04 7  

21007 I3  
13005 14 
D003 17 
D001 8  

F373 
ID 
20 20 
31) 30 
41) 40 
55 50 
60 60 
7D 70  
8D 80 
EN6 
mC 

Uto 

19 00,00 
DB01  
0502 
DB03 
01704 
DB05 
13506 
DB07 

PAC—I 

Q 00 
002 141  
Q04 I2 5 DO4 

06 DOG 
Q 07 9 8 007 
Q05 • DO5 
Q03 13 4 DO3 
Q01 15 • D01 

- J DB01 

DB02 

2 T1404164 
• 

U17 

TMS 4144 
• 

U15 

14 DQ01 

14 0402 

 

D503 

D504 

7 MS4144 
• 

U19 

7M54164 
• 

4 11003 

14 0Q04 

  

  

U 20 

 

DB (00-03) 70 514.5 

 

7)805 TMS 414 4 
• 14 13005 

 

D ( 00- 07) 

D806 

U21 

7 MS 4164 
• 

U 22 

14 D(204, 

  

R /WBL- 12 /WBL - HIPARD 

RAS - RAS 

CASH1- CASHI 

FROM 

A 
314. 7 

DLEN 13LE/4 DLE14 

BUF REN - BUFFEN - BUFFEN- 

DLEN - DI-EN - 

8 .1 7 I 6 I 5 t 4 

DLEI4 - 

Tex clx~ 

3 

D 96214 2311052 
I' 3 



2311 052 5 1 4 I 3 

1 8 3 

A 

(02.-  IS) D(08-15) 

BAD FROM 514 8 PA  

AMUX (0-7) 

Amuxo vcc vDD
TM5 4164 

80 
Al AMU% 1 

AMU% 2 A2 
AM X3 Al 
AMUX4 A4 

AS D408 
AMUXO  
AMUX6 1 

DB15 

AMUX7 A7 
NC 

33 

DC/ 15 Q 15 

FR-7PAC-I 
16, 47 015 

DB08 
ALS 573 F373 3 D IQ ID 10 

DBI4 40  w 
P23 DO 12 4 

20 20 01213 4 ID 12. 

1') ° 0513 
— 1g 

Do 11 7 311 30 
12 5 D 11 3

40 DB 12 
CAS 

00 08 8 
411 40 08 9 a 0 08 

40 
DB11 

SS 
U 0009 

14 
50 50 12 Q09 101 17 D09 SD 50 

D810 0010 60 40 0 to 010 
760 
0 DB09 DQ 13 

17 70 70 013 14 3 D 13 
70 

Db 08 14 IB BD 80 
014 15 2 D 14 

80 80 
ENA 
00 

31309 2 
TMS 416,4 

• 
14 D409 ENA L U2 J 

U3 U34 UI 

DB10 TMS 4164 14 3410 
• 

U 35 

DB11 TMS 4164 14 11811 
• 

U36, 

TMS 4164 DBI2 4 DO t2 
• 

U 37 

DB I5 TMS 4164 
• 

14 D413 

U38 

DBI4 TMS 4164 
• 

14- D414 

U 39 

DB15 2 TMS 4164 
• 14 DOIB 

5280 U40 ONE 
A n4  

05 LOPARD LOPARD TMS 4164 14 LOPARQ LOPARQ 
Q 5 LOPARQL 

1E • 
U41 5'74 

U5 DLENI- 
CK S 6 

} TO 514.8 
NOTE : ALL TM54144's ARE WIRED 

U4 THE SAME EXCEPT FOR ONE 
PINS 2 AND 14 AS SHOWN,. 

R /W13L- LOPARD 

RAS - 

CASLO- 

DIEM DLEN 

BUFFEN - BUFFEN -  

DLEN - DLEN- 

DLEN 

96214j 2311052  
1 4 

AMUX (0 -7) FROM SN 2 

R2 

43 )
1 D15 (134) 

I 312 

1311 
67 >  

69 I 
DO9 

70 > DO8  

FROM SH 5 

4 

ft° 

DB(08-15) 

44)
1 D14 

65 >
I 013 

66> 

ca >
I 010 

DFREEZE - 

R/WBL- 

RAS- 

CA510 - 

BUFF EN -  

DLEN -  

FROM 
514.7 

D 

DB08 8 
0809  
DBIO IC 
Db 11 11 
D512 12 
D513 t  
D815  
0814  



7 I 6 4 2 311052 8 3 

P2 

55 >
1  

17 >
1 DBI N- 

59 >I 
WE - 

ALS 245 
• ID7 

R /W 1 

R /WB- R/WB- RIMS- TO 514.7 

-I>- 2 W/B B - W/I3B- W/BB- TO 514. to 79 >1 \///8- :4 B5 
85 
87 
88 

8 
9 A"8 

CL KOUT - CLK OUTB - CLKOUTB- CLKOUTI3- TO 014. In 11 
42 >  

-• -cD 
U 53 

WRTPRT- WRTPRT- 

TMS 2149 
A05 4 

3 
0 

00(00-03) A (02- 05) A (02-05) MA01 TO 514. 3 AL5240 52 

A154 
55 
55 
A/ 
A8 
A9 
CS 
WE 

MA00 10 1G 
51 

152 
14 WRTPRT- 
13. WAITO- 
12 WAIT1 - 

18 00 00 FROM 
SH. 2 

III 
12 

DQ1 
D02 

O Dcla 
004 

PSEL PSEL 1
e
t DQ 01  

05 
12 D003 

PSEL 
A02 

4 

1/1: 114 
271 22/5

410 212 
253 273 
254 274 
2G 

U 2 8 

MA(00 01) MA(00 01) 803 It WAIT 2 - 8 
WRTPRT  

• TO 314. 7 0000 
D B01 DB1N5 - 3 004 WAI TO - 

WEB- 4 MAPEM - WAIT 1 - D502 
".—F31303 PROG, A T2 -  PROD 5 100 

U1 110  U12 
FROG- FROG- 

R/W13 - 12 

PROG- FROM 
SH. 8 

FROM 314 3 

I MAPWE - MAPY/E - W MA P - WMAP - 13 
\NAITO- U57 > 18 

DB(00- 03) DB(00- 03) DB (oo- 03) 

WAIT(0-2) - ONES 

4 
WABORT 5 

P 

S74 
U54 

"CL-6 
WEB- 3 WEB- DFREEZE D FR E ES - ft>. TO 314. 3, 4 

1 U15 CYC ACT CYCACT CYC ACT 

CLKPUTB- CLKOUT - CL KOUT B- 

FROM 
.214. 5  DB11413- 10 PCYCOVR- PCYCOVR- pcycovR— P37,59 WEB 

OKRDYL - OKRDYL - OK RDYL- TO 2/4. 6 

LS 1(o1A 
CL QA 
eK 

Q5 

14 

13 AIIRDY- PI 
•--) 45 

\NAITO EXPRDY  WAITS- 13 12 
WAIT 1 - LI71 
WAIT 06 - 95/99K- 95/99K-  C QC 

 D 
Q151, QD 
ENAT 

r LOAD Rc 

FROM SH. 8 P2 
> 

VCC U51 LDART- LD ART - 11 

ART RDY 5 

U 45 

WAIT (0-2) 

PROD P ROG 

APRVY- 

96214 —,,11052 D 

1 5 2 3 8 7 



8 I 7 5 4, — 2 311052 6 4 3 1 

ONES 

4 
5 CYCAcT CYC ACT 

D P 
574 

U 55 

kcL6 
01  

TO 514. 5 

D 
FROM 514.7 CYCCLK CYCCLK 

014E8  

CYCACT - CYC ACT - TO 544. 7 

CYCC LR - 
10 

OKRDY 1 OK RDY1 OKRDYI OK RDY I 12 D P Q 
574 

U55 
CK 

TO 514. 2 

OKRDY 1 - OK RDY 1 - (DKR DY 1- TO 544. 2, 7 

13 COL ADD - 
10 TWOWAIT TWOWA1T 12 FROM 544. 8 11 OKRDY 16 OKRDY 12 9 13 D 

574- 

U54 
CK eid 

015 

COL ADD - L16.9 FROM 5N 7 

OKRDY - 11 10 8 
.0. REFCLR - 9 

•®U57 
TO 58.7, 

U51 
C CL KOUT 8 CL KOUT B- CLKOUTB - CLKOUTB - FROM 50 5 

C YC ACT CYC ACT 

REFGNT - RE FGN1T - FROM 514.7 REFGNT- 
OKRDYL- 

PCYCOVR- PCYCOVR - 

FROM { 
514. 5 • 

PCYCOVR - 

I2 
EXPRDY EXPRDY 10 14 13 J 

L5109 
C14 

U59 

OK RDYL - OKRDYL - TO 514. 5 OKRDY 1 OKRDYL 12 

114.9 s 12 BLK 2ND 9 BLK 2NDA 130 
 BLK 2NDA 1 

10 13 
U70 

015 PARCLR - PARCLR - PARCLR- CYC ACT FROM 544 8 CYCACTD - 
ID.  uk,9 

2 

BUFFE.A1- BUFFEN- 
1 0
1_537? 

- BLK BOTH-14 5 
2D 

220 7;  It 3D 30 
IO 

4D 40 

3 
4 

BLKHOLD - 
5 

U70 

FROM 511.7 

P2 
15 >  

ELK BOTH - BLK ACC TO 544. 7 
95/90C- B 95-/90C :ea 13 BLKI-1OLD- (2 BLIFFEN- 9 01\18115 

415 
EXPRDY 15 PAREN PAREN EXPRDYL- TO 514. 8 

U71 51151-2 
51453-4 

U72 

CLKOUTB CLKOUTB FROM Sfl. 9 

P2 
44  

PBLANK PBLANK PBLANK 

95-1900 95-/900 
2 

W/BB- 3 W/BB - w/BB - FROM 544 5 
FULLCAS- 

4 VC C R /W L R/W3L - R/W8L- U68 FROM 514 7 
TO OH.1 

5515 A1315 AB 15 
6 MS BYT E - (0 

`III' 
1166 

FROM 
514. Z A 

A515- AB15 - AB15 - 
LSEY TE - 

13 II 
95/99K - 95/99K- 95/99K - U6.6 F cOM 5 44.8 

962141 —2 311052 D 

t 4 5 8 II  7 6 3 2 



IN 

1,15 72 
73 
T4 
75 
76 

78 
79 
TIO 

U51 

24 >  

BLK ACC 

FROM 
SW. PBLANIK 

D 

14 DELAY 
100 7i CYC 20 4 COLADD- TO 514. 2, 

13 

12 

R2 
Ip RASR- 

ri›
U 15 

 

22 HOLD 10 
6 
9 

RAS 
/). 

U15 

CYC 20 
CYC. 30 
CYC 40 
CYC 50 
CYC 60 
CYC 70  

CYC 90  
CYC DN 

0 El 

E20  

E3 

ACC REQ- 

VCC 

3  am. a  or' 
CYCCLK 

4 U52 

FROM 514 8 PROG- 

FROM .514. 6 REFCLR - 

FROG- 

REFCLR- 

0 E4 

E50  

o " 

DLEN- DLEN- 

FROG- 
4 DLEN 

DLATCH 

ffik 
3 

U58 

PROG- 

Rs 
22 CAS - 3 CASHIR - 

:Ef).  
U3Z 

TO 514. 3 

R/w1St. - TO SW. 3,4,4 

mEML - 70 SFS. 2 

LS 373 
ID 10 

LD) 3(C1 
4D 

rk 
7L 
9L 

11 Eot,IcA 

U49 

ONEA 
R/WBL- 

R/WBL- .12/W13L- 

MEML- mEnAL 

MSBYTEL - MSBYTEL - 

4 

U3Z 

P2 
57 >  

FROM 
SN. 

FROM ..51-1. 5  

FROM 5.1-1. 6 

MEM 

1_5 BYTE 

MS BYTE 

R /WS - 

OK W.:1Y 1 - 

R/WBL- 

a mcmL- 
5 ELKCASL- 

LSBYTEL 
MSEYTEL- 
R/WEL 

40 
50 
6C, 1,5 

EQ -12 

13 
12 

R4 
CASLOR - 22 CASLO-  TO .514. 4 

2.311052 1 

P2 

47  > 
EXP READ - 

6 BUFFEN- BUFFEN- BUF FEN - 703 5/4.3,4,6 

u Sz 

CYCCLK CYCCLK CYCCLK TO 514. 4, 

CYCDN 

RASR- RASR- TO 58 3, 4 

U 58 

FROM .514 8 R2 C NTL 

CYC ACT - 

12 
13 

I REF PLS - 

U58 

2 
04 

D P Q 
.574 
U51. 

CK 

5 REFREQ- REFREQ- 
ONEA 

   

REF REQ - TO .5 /4. 2 

FROM SH. 4  

     

10 

   

   

PELANK 

 

REFREQ RE FREO. 12 REFGNT 

  

     

REF REO. 

VI 

 

.574 
U 54 
cK,L Z5 

(03 

REFGNT- 

 

REFONT- TO 58. 2, 6 

 

FROM 511. 9 

FROM .514. 5 

FROM .58. 8 

SUSPEND 

WRTPR7 - 27 

 

NOWRT 

 

NOWRT NOWRT 3 

  

B FROG 

 

U41 

  

PROG 

 

FROG 
4 
5  Mr.  

U41 

  

     

BLKCAS - 

   

BLKCAS- 

   

LSBYTEL - LSBYTEL- 
Uuk.41..S.1-1L D 9 6214 2311052.  

I-- 7 

8 I 7 6 5 t 4 3 2 1 



9 
0 8 PROS PROG 

U61 

PROG— PROG 
}TO 514. 5, 7 

TO 514. 

TO 514.5,6 

TO SH. 6 

LS259 

2 A 21)? 5 6 
Q2  
03  9 DI 04 

-1kg DM  05  
CL 12 07 

U13 

VCC 
EXPCRU- 

RICNT— 

REFCLR 

010  
12 p Q 

LS74 
U65 

CK 

13 

TO SH. 

TO 511. 9 

PI 
> 36 

12 
13 

12 
13 

51 

31105 '2 I is 1 1 1 1 

Ls 
27 • 

FROG— P1 

WMAP— WMAP — CAI4 wMAP — 
26  

25 >
I CA13 95 / 991C— 95/99 95/99K— 

24 >
I CA12 TWO WAIT TWOWAIT TWOWAIT 

37 >
I CRUOUT MAC MAC 

}TO SH. 2 XTEND XTEND XTEND 

P2 
62  

PAR BAD PARBAD PARBAD TO SH. 3,4 

TO SH. PARCLR- PARCLR — PARCLR— 

P1 314HE 31A1-12 341142 31.44-1B. 
86 >  

LS 169A 
U/D QA 

,  CK 
 A Q5 

14 

13 

12 

11 

15 

LS169 A 
U/D QA 
CK 
A OB 
8 

QC 

EnIAP 02 
5NAT 
LOAD RCO 

U '76 

11' 
13 

12 

11 

a!f 

QC 6 

11..„0 SOAP 0.2 
'o ENAT 

LOAD RCO 

70  
Igo  
9 

U64- 

RESCLR — REFCLR — FROM Sri 6 

R2CNT— R2CNI— R2 CNTL- 

8 R2CKITL 

SUSPEND— 

{ FROM 514. 9 

SUSPEND— SUSPEND— 

CLKOUTB 

PAREN FROM SW. 6 PAREN 

5 

.1 P  
L5109 

CU U59 
r< CLO 7 

01  
{FROM SO. 4 

LOPARQL 

PARERRL — LOPARD PARERRL— 2 
_L 

4 LOERR CLKOUTB 2 
3 1 LSTEVT— U42 131. PAR ERR- PARERRL 30  
4 { HIPAROL U47 U1.3 1 HIERR 

FROM Su. 3 
H1PARD U42 

D196214 2311052  
8 

3 I 2 I 1 8 



4 I 3 2 31 1 052 

AmPiRST - AMPLRST-  P2 33 
24 >P3 

AMPLRST  

24 >P4 T 

P5 

RN 3 - 

E9 AMPLRST- 

SPQR- Pi 11 SPAR - SPAR - O E10 

0  Eli 
9636 

vcc 

WC 

D 12114 3 - 13 C. 11 EIA11,13 8 TKAS 9902 
RIN 
CT5 VCC 
531 
CRUOUT 
54(1551 

ROUT 2 53  
52 
51 cRun4 4 
50 (558) 
CRUCLK RTS 

CE 
U14 

+I2V 5 RG 
4/K 
YN  

SN75189 C4 

9 >
1 C153  

• 
.0022 

CTS 3 - 12 P5 
I>

7  

U73 

_L  ; RTS 3 R75 3 - 2 CTS3 10 8 

SN75189 
U73 CA13 

CA12 
CA11 

CA14 IO 
I1 Xc5uT3 - 1 C3 

IE—. 
.0022 = 

EIAOuT 3 3 P1 3 12 
13 54 >

1 CRUCLKG Ci I C2 CRUCLKG 5 -12V VCC 
U31 T

. 001 .001 CA10 14 
8 86 

3M1-18 
/ 

3m1-18 CRUCLKG 
3141-18 14  

EXPMEMI- Pa
> 13 EXPMEMO.- ESP MEMO EXPMEMI- 

37 >P2  EXPM MO- 17 

Pi 

37 >1 cRuouT CRUOUT CRU 0 UT CR3 
114914 

0 
R9 

68K 

STA P X - 5TOPF IL - STOPFIL- -12V 

74 >
1 CM 

75 
> 

ONE C 
4 8 HLTG A LS 240 

20 
 IG 
1AI III  

 IA 2 1Y2  16 
IA3 153 14  

1A4 1Y4.  12 
221 2YI 9  
222 2Y2  
283 253  3 
224 2Y4 — 
2G 

U 46 

9 P2 
•—> 20 

e_
2134 8 

12I. $PX - 
1 2 DPQ1 

574 
, U48 
- cK,L25 -  

U1 

Ell. 10 0 
U 58 u47 STe5p- 

SUSPEND -  P4 8 14LT NLT CMB 
CLKOUTB 

CRUCM- BSUSPEK1D - SUSPEND 15 
17 

.220 
U47 P2 04  

 P Q  5 RETOK ® CR 2 
114914 

,10  
12 D P 

574 
U48 
CKClO  

42 >I  STAPL- CLKAUT - 9 
R7 

VCC 
330 1574 

U 65 RETOK- 

SUSPEND 

STOP 8 STOPL 
CR1 (;) 

15914 -̀  1 

1 

1 

MBPLGS - 
28 >I  

913 1 
CLICOUT8 
SUSPEND 

CLKOUT 8 TO SH. 6,8  
TO SIC 7 
TO 211.8 

SUSPEND 
SUSPEND- SUSPEND- LS259 

00 
AlA 
1'2 

C 03 
DI 04 
ERA 05 
CL 06 

Q/ 
U 30 

B CRuCm - CRucM- 
LASTENAU CA 14 LAST EMU 

▪ 2413 STPALL STPALL 
STPSYNC Pi 

> 36 
P2 

> 25 

CA12 STPSYNC 3 3 LSTEVT- 
STRTSYNC STRT5552 

CLARET - 
3  

14  
150 

m5 FL6.5 - CLRRET u47 P1 
58 > 

TCLKEN- POR - TCLKEN - TCLKEN- POP- 
FAFWSEN - FAFV,/ - 

FAFW5 EN- STOPL 14 
PAR EARL- PARERRL- PARE RRL- FROM SH. 8 

DO 
LS151 

02 0 

5 

4 
1 

I
> 19 

R22 3 P1 VCC 
I IDLEQ- 1K 101 Eck- IDLED 

16 >  EXPHITS 

4 >
1 TMFQ - TmFQ - TmFD.- PARERRL- 

IDLED- 
52 

1CA10  TmFD- 1 R5 
1K 

VCC 

w o- CA14 
CAN CA13 

CA12 >  
1 CA12 A 

24 >  STR 

U29 
25 )1 

CA13 

26 >
I CA 14 CA(12-14 CA(12- 14) 

CA(10-14)  2'311052  96214 

5 4 1 6 7 8 



8 7 3 2 I 1 

2311052 10 

P3 

13 T
2

11 DSR1- 
01.175189 
U77 

2 

1 

 Li
>33 

CTS1-  
SM75189 
U77 

12 

CTS I 

DSR1 

014 
1.0022 

ICI2 
0022 

IC13 
1.0022 

DCD0 

RTSB 

RXB 

TXB 

10 TT. +1..- VATS 
96214 — 2 311052 

I I 

PI 
10 8 HAIN I RI N 1 - 

9 

CTS2 1 y
o

3 0152- I
> 49 

4

5 

 T4 
W/ S5189 

 U77 

DCDA DCDA 
> 15 

I
> 7 

St.175189 2 U73 

D5R2 

r- 
10 I 1 5 

11 1 14 

141 1 1  

517 +12V 
47K 1 PI VCC 

59 
RTS - 2 

>— 

61  
1 EIA8UT2 3 

P4 

21 >
I CILB 

14 >I 
TRB 

it >1 DSRE 

9 >
I CTSB 

14 
c

_.--0-11  
81 

0
,...,

0 
 I7  

121 1  3 0---b • 
15tol ,,..  

L51J 

MARK5 

I R. I 

I R15 

L _ 
MARK& 

CTLB 

CTS15 

DTRB 

DSRB 

4 1 hi 
0 

LS1J 

2I —113 

RTS I 3 1 112 

T.°01 1.001 L .5L4 
CII CIO 

E3.3 K-1 

+I2V I R20 1 

I R19 1 

L 

- -1 
MARKS 

CTSA 

DTRA 

DSRA 

3 I
> 5 

1 

I > 
63 

DSR2 - 

RI8 
47K 

VCC 
RTS - 

62 I E/AOUTI 

.vi2V 

RTSA RTSA 

RXA RXA 

1.0022 

ICS 
1.0022 

IC9 
1.0022 

.51,175189 
UT7 

121 1 3 o'0• 
101 I5  cr"--6 
L S3 J 

66 

70 

65 

PI 
RIN2- 4 

ct
i EIAIN2 

I> 44 
51475189 5 U73 

P3 

21 >
1 CTLA 

CTSA 

DTRA 

11 )I DSRA 

9 >  

14 ) 

-I2V 

P4 
I>15 
I
> 7 

1 5  

I
> 3 

DCDB 

5150 

RXB 

TXB 

L L4. _I 

81 17 



2 3 
I >°12..504 

231104 4 5 6 8 3 7 
REVISIONS 

APPROVED 

6. Kee zr,«, 12 -  Z- 17A-1 CU S128222C.1121.9,....,  
DESORPTION 

PART OR CENTRYTKI NUMBER 
—0, 

PARTS LIST 

oc, e SPEC 

PROCESS 
-O I 

CLASSIFICATION 

ADOITOIIAL REV f's Al  

I I APPLICATION 7 I 3 Z‘.. 
REV STATUS 
OF SO. EETS 

A i f's1A 
5 5. 0:4 ,..42540 •025,003 

rf 41 --Pl. BO .0 30,a. 

urk.ISS OT.EAvASE mscSER 
DARNscNs ARE N mu...STEM 

o...,AN0 PEP oroo IOW 
.0ArovE ALL WS. MO SP FOOES 

PAME,EPS 0 25.0.1 

OA PE=1.4.C=0A:PLI;ETZ'''' 
TOLEPANCt 7,61, ANGLE .40....T4.1 

" L 7-v-Yj  
4,144 

, 

r2 4 - 5 -53 

DATE 

1-3 
SZE 

..,
t--TEXAS INSTRUMENTS 

06668 

LG'l:.I.0 i-<.A AA, 
9"/ /Co El A LI f_ATCO 

CPA ,4

2 I I 

SI-METRIC A 

43 2 I 1 5 3 

> 
R35 
100 

51.10 

2 311040 
NEST ASSY 

71/ 
,SED Cf. 

VCC 

ONE 

NOTES: UNLESS OTHERWISE SPECIFIED: 

I . ALL DEVICE TYPES ARE PREFIXED WITH .51474. 
2. VCC IS APPLIED TO PIN 8 OF ALL 8-P=1,1 IC'S, 

PIN 14 OF ALL 14-PIN IC's, PIN 16 OF ALL 16-
PIN /C's, PIN 20 OF ALL 20-PIN IC's, ETC. 

3. GROUND IS APPLIED TO PIN 4 OF ALL 8-PIN 
IC's, PIN 7 OF ALL 14 -PIN IC's, PIN 8 OF 
ALL 16-PIN IC's, PIN 10 OF ALL 20-PIN IC's, ETC. 

4. DEVICE TYPE, PIN NUMBERS, AND REFERENCE 
DESIGNATOR OF IC IS SHOWN AS FOLLOWS: 

U2 U14 
1500 AND LSO4 = DEVICE TYPE 

2, AND 3 a  PIN NUMBERS 
U2 AND U14 = REFERENCE DESIGNATOR 

5. RESISTANCE VALUES ARE IN OHMS. 
6. RESISTORS ARE V4 WATT, 5% . 
7. CAPACITANCE VALUES ARE IN MICROFARADS 
8. M58 / LOS DEFINITIONS 

A00 = M58 
ASS LSE 

0 PIM HEV 6 AOSY, JUMPER 0055 NOT EX 1ST. 
FUNCTION IS HARD WIRED TO SELECT E4—  ES. 

4— 

B 



2311042 

13440-.31 
TO 53. 3 

BACIO 4, 1.5 CY C 9AV - F ROM 914. P 4,5 
•••  70 511. 8 

BA ID P1> 52 
64 II > 53 
8 A 12 1  54 
ISA13  25 

P2. A L5•245 19 
A00 (1,15e1) 95 >  

94  
93 >  
94  
91  
92 >  
89  
90  

Z BAUD A 0 1 BI 
62 

 
84 
85 
86 

Al 
42 

A4 

A7 
48 

13401  402 
6 4 BA02  8414 >  ADS 2403  5 5 

6 
7 

13404 A04 
3 8405  

1340(0  
BA07  

A05 

A01, 58 

-0- 
In 

DA i 5/CPUOIT A07 
TO SH. 4,7 

L5CYC549-  4 
Bw/R - 5 /)  

ZANFIX1 13 II x.486Tx 
12_ 10 PI 

I > U45 8 .487041 - L151 10 3 51 A L5245 19 U4 R23 ADS • c>
,6 BAl6/CRUBUTK- 

SO 4 
1148 

87 > II  
88 
85 >  

86  > 
83 >  

84  > 
81  

27,82 >  

I8 A09 13408  
BA09  

22 Al 
A2 42 
Al 
A4 
AS 
Ala 
A7 
AS 

A10 
BAIO  83 

84 
85 
Bb 
67 
BB 

A II 5 
6 

BAIT  
04 12. / 
8415  
13414 .,, 

EA I5/C p0.01uT 

5 
4 BA 15/ CRLIOLAT 

AIL ADDL- 
12 413 1 2 • 8W/13- 151/9/13- 15w/B - 114 A 14. 

• 1_)- A 15 IC IR LA UT 
(LW uv 

8 EM/R- >19 BR ha- 81211N- ID  o0 
11,./.1/ 6- 1145 12/WELK It/ 4,10.1( TA 59.8 

To 5.4. 4- 

P2. 
> 47 

• • EXPSELQ/-1/2 - 

5 
6 EX PMEMR- R20 E XP5ELCi - EXPMEM- S EXPSELOHR - SR/ 1N- 

1 2 50 10 4 22 22 
U37 ,13  u 

FROM 
54.4 

CLK kl 1- PI 
> 23 

P2 
> 23 

BAUD XMWKT- 6 :Etv• EXPSEL 14 4 CMEM 

1.14 TX 514. 5,5,8 
155 58. 5 

13 CMEM U47 

PI 
> 80 

23  
R/ WI LK 

64. 

5 1.153 

9 CMEM- 2, LIAEM CI. KIM2 - ID 

1.144. P2_ 
)61 

DCYCACTR - ExTREAD- F245M 54. 6 9 0 
8 R/111CLEDLY 10 

US 11 11 
10 U60 

9 
ID 8 EX PPA tA5 - DEC/ROM- DEc/Eom- 

FRahl SP. 3 

FPZIA 53,7 
3 CM- U8 ACCREaR- 

> 24 
.XP5ELC1- SXP-;ELC1- U2 FP2m 53,5 

PPM 54 5 
FF p A 54. 5 

F.1 .e >  

ENP5aL BMEM EN -.U R3 
22 73 .544.5 

CRAM- 504 
U43 

EXPRECZ- AGCRELlL- 
514.5 gY.PRE71.- 

EXP...EL EXP5E1 
5.9 

ADDRESG DECODE VCC ?, 1(:),4 25- D 96214 I5K 
r!!! 

3 t 4 8 I 7 f 6 5 1 2 



1 Z":»104-7, 6 5 3 8 

FROM 56. 4 F1NCYC  

FROM 31.1. 5 < 
BMEMENI  
MEMEN - 1.4E15E61- 

13414 

FIWCYC 
13MEMEN 

FA PA FA TO 513, 8412 2 
U3 I 95R.AAIZ 10 

MAO-
C'S-
CS --  
FE- 

MAO 

160 J " 12-  
FA 2  

5 95 RAM2 
IS. 260 

B402 
▪ 54 03 13 C4- /2 

3 U17 
C4- FEE 13 5133 5NSCYC I TA 5H. C7 

134(00-1'3) FROM SR/. 2 
U58 MAD- 

Fie- 
F2A-
F22,- 

4 
5 5A04 10 

8A05 9  
4 8 F2A- 9515435 IA 95 1581.1 1 A 9 s  

10 260 
II U32 

q3R.AMi3 5 F25- 
U30 

BA Ole IS 
13007 12 

C4- 

CS- U30 ID, 3 9515435)5  
2  04- 

9 84 08 
1146 to FS- 

80 10 C4- 207 
LLI8 

8A I I 
FA I BAO--  

FA IS 
13 

El 
> 20 

3 5- 5  FEE 
13 c 260 

FEE DEC/ROM- F  
- RA12 

• E3,413  
3 

IZ  c U52 R33 
VLC  

I5K 

U34 

E5 42./120 - E6 1117 SA02 
6404 

(2135) C R035 II CROM 
5 • U36 o (KORM 

E4 
3405 g F2.- CMEM C • 8006 
8407 

P2 
95/90- 95/90- 3 

OMEME1,195 10 6 90/95 - 4 D. 
5 

9 
U63 

4 E35151" OE?, 
(tx): 
ES o  

(")0 El 

ES A- 
UO2 95RAM2 ID 

II  
12 
IS 

5403 

EM111 /71C LL4 3 • 8400 • MAO - TO 56.2,5 

PI 

FISTS K 
IE XP 

I 13 
5245 CRAM- 

MA P1-1/CCM - 
FROM 59, 15 2 57 IQ MAO 61618K 11.5 CRAM 8400 

US 0151535 CMEM 1443 FROM DH,2 '75124M14  
5 95 LAM IES 6 

8 MA PEED L- 10 IEXP I K/M 
FROM SKR <  SELIK- 

U43 1550 
4 • 6 DEMO- 
5  

1130 

81501 DEMO- DEMO- TO 56.8  

5li, 8 

TO 96,8 

EA02 
95/90- 95 /90- DIMAO - 6 CDIVIA0- 

5 MAO 
8405 9 1.13 1 • OEM ICO-

it> 
DEMILD- DEMICO- ID 

N. L,40 3 
U1-7 

15301 • 8401- B5. 
U35 

8400 154 00 4 15 
LRAM 

TT:▪  210)  
II 15304 

340L 8452 
CM- F-,2M 414.7 

ADDRE5 DECODE 

4 

96214 D TFAAil.o.rw  4.1E,TS 

3 

1 

2 I 1 5 6 8 



8 I 7 I 6 5 1 4 I 3  7311D4a 

PI 
SPOR- 

17 >  
R2 

VCC  
AMPLEST- 

POR- 
Pi-58 PE A L524 5 ISK 12 PORE N.1- 9 

3 
D R27 I 2 POR P01'7- 

I VCC 
I 

•
CLKINE- 

45 > •  
R/W- 

UGC, TO 5H, 6,8,9 Al 
AZ A3 

Al 
AS 

15K 02 

1134 
85 
Bb 
B7 
SR 

ESC LK0u-re - BCLROUT 2 - TO 99. 5,7 
1,8 58. 2 
TO S1-1. 21 6,7 
TO 549. 6,7 
"70 SM. 6,8,9 

ss > 
I W/8- 

7 9 )1 

BR1Vo/ - BR /W - 
%via. -  13W/E5- 

a 131)W BOW la DW 
ao>  BCRL1CLK BCRuCLK 

26  
CRUCLK 

> 

1115 10 514. 2 
TO 5H, 2 

A LS240 
16 
IA 1 1Y1 

I Y2. AA23 
I Y3 

1 A4 1'1'4 
221  ZVI 
ZAZ 212 
243 2.Y3 
2224 2Y4 
26 

LA14 

BC IRO UT I CL PIN 1 - IS BCLKOUTI  
P1-41 >  TO 549, 5,6, '7,9 

91.1. 
TO H.2C 
• 549, 6,7,9 
TO 511,6,  
TO 5H,9 

TO 514. 2 

TO 51-1. 3 

a 821 KOUT 2 13CLKO LA TE 
8 W/P -  

CLK 
(2 BW/R- R/ W- 

BCRUCLK - BCRUCLK- CRLACLK IA61 
P1-76 >  

P2-56  

BIAGL- 53 Ac8 - 
MID MID- 
95/901 - 90/95C 

FROM 51.4. 7 
FROM .5).1. 2 

EXPSELQH 3 EXP5E101-1 COSELQ)-1R- 

FIKICYC BA 15/CRUOUT 
U2 

4 
1819902- 

6,4 15/CE UOUT 
FROM 

549,2 BA(10-14) 

PI 

G BCRUCLK- 
474 
U23 

6CLKOLAT 1 3 act
, 
 

LL51 
N 

INT99020 
TO 511.7 

66 > 
EIA IN I 

-70)
1 D5RA- 

TM59902. IAIN1 3 
18 CT51- 01JE CT5I- 

I IM9902A- D5 RA - D5 R re 
CRU OUT 

53
54(156) XOUT 

52 (RUIN 
51 
4 0(M513) RT5 
CRLACLK 

CE 
US9 

6,5 >  HAIS/CRUOUT 
E IA OU TI 

Ba
FAA4,1 

10 
1z34  

IZ 
BAH 13 

1 

) P1-62 
C9902 AI 

TO 55. 9 

> PI-60 RT5I- 3  a B 
FROM 

OKRIDY 1- 

58,5 {  OK RDY2  
27)2 
U62 

2 CR LACLKG. 

, , 
CLK9902- 

FROM 514990213- 
549, 8 Eh/1902A- 

P 1 
1 51.4182 

4,4 >1 

69 )  

E k199 02A- 

TM5990 
SIN 
CS 

INT 
CRUOUT 
54(L59) XOUT 
53 
52 CRUIN 
51 
50(!2513) RTS 
CRLA C LK 
S 
CE 

L136 

E1A1NE 3 
C752-  CT52- A 

I IA1199025- D5R - 7 D5R11-  
63>I  BA15/CRLLO UT  

EA 14. 2 EIAOUTZ 
VCC 0613 

14 CC980261 13412 L5669 
11/0 
C84  
A CIA 

05 
C CQC 
D OD 
E1IAP 
LG PCO 
Er AT 

LL52 

TO 5H. '3 

) PI-59 

▪ BA II 12M8(2
U64 8 05(9902 RT52- 5 ▪ BA IC)  

CPACL<G- 14 
13 
12 
II 

C_<P,  902- 
81%119020- 17  

17 ONE. 
A U51 

IS 9 
IC 

03 MH/, CLK9,102- PI 53 
CRUCLKG. CRUCLK,a.  

Pi-54 

9802 LOGIC. CLK 9902- 
D 96214 A TEXAS p.41,1. ',,,0  

1  

8 7 6 5 4 3 2 I 1 



4 3 

(r) D 

3 5 6 8 

96214 ADDR E5S DECI DE 

4 

FROM 51-1. 4 51NICYC F1WCYC 
BM EME II  13MEMEN 

FROM 214. 5 < MEME51 - ME MEN - 

914 FA FA FA 
EI-1, ...,' 3012 2 

U31 .155.AA12 0 
BA 01 PAA0- 
B A 0 2 5 `\,.‘12 F15 I E3- 2 FA 

.--"" 3A03 13 10 1-3 - S 5 95 RAM2 C4 12 
U17 F2.- 12. 260 

LA3 3 FFF 
3 

55.16CYC1- C4- 13 • 

FROM SR. 2 BA (00-13) 
MA0- 

64 

U58 

TA 5H, 417 

13 A04 10 8 F2,4- 
F I e 

S. 95 RAM IA 95 RAM IA 4 F2A- BADS F23- 10 260 9nR.AM 5  
U30 Li 32 

1340(4 
3,007 

U30 
C4 3 95RAMIES 

2 9 
LL46 

409, 
63  

20 
FS- 

04- 

10 

TO' 551.2 
5409 a 

A10 4 -• 
BA II 

LLI FA IZ 

DEC/ROM- 
PI 5 FFF 

z
l
c 

F 
1.3 

3 C  
53412 3 13 260 .D3  20 

533 3013 Co 
• IL L/32 U34 10 

AZACO- CROM C ROM 4 
VIC 

I5K 5502 U17 (5195) 56 ES 0 13 

6904 5 
BADS 12. S F2- co 

E4 
0165M U36 

CMEM CMEM 
6 

5406  JO 
8407 

20 

P2 LI I 8 

1  
95/90- 95/90- 

50/95- FO 51,404E/495 
• 

D6 
013 

3003 U62 4 EMU! X 
0E3 

el5RAM2 
5 

ID 
(Is),  EMLLI/ 75 

8 900 3 MAO U.43 E2. 

(7K)0 

TO 51-1,2,5 

El 

1\16 TES K 12 
135. IE X P 3 PI 

MAR-I/CCM - 
1145 CRAM- 

> II 

MAO 51671K CRAM 3 U5 
FROM 514. 

3A00 
5 12 

US CMEM CMEM U43 
FROM 511.2 

8 10 SE.)CP  
95RAMIA 

MA PEED L- 91K/M 95 Uk5118 6 
FKOPAA 51-1.8 < 5 EL 1 K 

1450 LA43 

EA 01 4 . DEMO- DEMO- DEMO- 511, 51.02 S 10. 
95/90- 11.30 95/90- 6 CDMAO- LIONIA0 - 

MAO- 5 TO 514.8 
3 A05 9 

DEMICO- L131 DEMICO- DEM ILO- TO 511. 8 004 9, 
14403 I° 

111-1 

P. A01 3 5501- 
z tb• 

U35 4 
6300 E A00 6C 

OL 2562 9 s b 0641A 

F..2M SH. 7 
cM- - TO- 260 

LA33 C, 



7 I 6  --731134E 5 4 8 

PI 
5POR- 

17 >  
R2 POR- VCC 

AM PLR5T- /5K 
Pi 55 P2 

33 >:  
A L524 5 

12 POREM
13  II  

- 19 

POE? - R27 POR LA40 1 
, 

45 ,>  

-18 55. 8, 9 Al 
Al 

-1 

AS 

VCC 
CLKIN2 - IRK 52 

B 
55 
56 
57 

DCLKOUTE- 1  BCLROUT2- R/W- TO 55 5,7 
Tp 51, 2 
TO S1-1. 21 6,7 
713 514. 4,7 
-ro SH. 6,8,9 

BR/7V - BR/W- 
55 1 W/B- 
79 )1  
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