
















































































































































































































































































































































































PROCESSOR INTERFACE 

Reset 

REGISTER Register Data Storage 
{

Register Write/Read Select 

SELECT . Register Select 2 

COMMANDS Aegister select 1 

DATA BUS 

TIMING { 

Register Select 0 

Interrupt Request 

Data Bus 0 
Data Bus 1 
Data 8us 2 
Data Bus 3 

Data Bus 4 
Data Bus 5 

Data Bus 6 

Data Bus 7 

Write Clock 

<1>1 

<1>2 

ITEM MILLIMETERS INCHES 

A 53.5 MAX 2.1 MAX 

B 1.35 0.05 

C 2.54 0.10 

0 50.80 2.0 

F 1.27 0.05 

G ·2.54 MAX 0.10 MIN 

H 1.0MIN 0.04 MIN 

I 4.2 MAX 0.17 MAX 

J 5.2 MAX 0.21 MAX 

K 15.24 0.60 

L 13.50 0.53 

M 0.3 0.012 
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I'PD372 

GNO-5V +5V +12V 

DISK DRIVE INTERFA.CE 

Write Data 

Head Load 

Low Current 

Write Fauit Reset 

Write Current Enable 

) TO 
DISK DRIVE 

Step In Or Direction DISK DRIVE 
Step Out Or Step COMMANDS 

Disk Drive B1 Select 

Disk Drive BO Select 

Disk Drive Al Select 

Disk Drive AO Select 

Read Clock 

Read Data 

Index 

Write Fault 
Track Zero 

Disk �D�r�h�~�e� A Ready 
Disk Drive BReady 

Clock Status 
Always Low 

} 
FROM 
DISK DRIVE 

} 
DISK DRIVE 
STATUS 

J.LPD372 

PIN IDENTIFICATION 
(CaNT.) 

PACKAGE OUTLINE 
IlPD372D 



j.LPD372 
INTERNAL REGISTER IDENTIFICATION 

BIT SYMBOL NAME FU,NCTION 

WRITE REGISTER 0 

0 Not Used 
1 WFR Write Fault Reset Resets Pin 23 to Zero 

2 LCT Low Current Sets Pin 22, Should be Zero for TR KS > 43 

3 HLD Head Load Sets Pin 19, Loading FDD He.d 

4 Not Used 
5 Not Used 
6 MBL Must Be Low 
7 RST Reset Software Reset,-S-ame-e-ffect ast>1n -r 

WRITE REGISTER 1 

0 UAO Unit AO Select Device Select Pin 30 
1 UA1 Unit A 1 Select Device Select Pin 29 
2 UAS Unit A Strobe Strobe for Enabling UAO and OA 1 to be Loaded 
3 CB~ Clock Bit 3 Enables Clock Pulse~ to be Written 
4 CB4 Clock Bit4 Enables Clocl~ Pulse #4 to be Written 
5 CB!i Clock Bit 5 Enables Clock Pulse #5 to be Written 
6 Not Used 
7 CBS Clock B it Strobe Enables Clock Bits to be Loaded 

WRITE REGISTER 2 

0 WDO Write Data Bit 0 
1 WDl Write Data Bit 1 
2 WD2 Write Data Bit 2 
3 WD3 Write Data Bit 3 
4 WD4 Write Data Bit 4 
5 WD5 Write Data Bit 5 
6 WD6 Write Data Bit 6 
7 WD7 Write Data Bit 7 

WRITE REGISTER 3 

0 CCW Cyclic Check Words One During R/W, Zero for CRC Reset 

1 CCG Cyclic Check Generator Start Starts CRC Generator in Write Mode 

2. WER Write Enable Reset Resets Pin 24 to Zero 

3 IXS Index Start Enable Index Hole Detection 
4 WES Write Enable Set Sets Pin 24 to One 

5 STT Start . Enables Read and Write Operations to Occur 

6 WCS Write Clock Set Write Clock Selected 
7 RCS Read Clock Set Read Clock Selected 

WRITE REGISTER 4 

0 UBO Unit BO Select Device Select Pin 28 
1 UB1 Unit B 1 Select Device Select Pin 27 
2 UBS Unit B Strobe Strobe for Enabling UBO, UB 1 to be Loaded 
3 Not Used 
4 Not Used 
5 SOS Step Out or Step Sets Pin 26 to One 
6 SID Step In or Direction Sets Pin 25 to One 
7 STS Step Strobe Enables sas and SID to be Loaded 

WRITE REGISTER 5 

0-7 This Register Not Used I 
WRITE REGISTER 6 

0 DRR Data Register Reset Resets DRQ (RRO Bit 0) 

1 IRR Index Request Reset Resets IRQ (RRO Bit 1) 

2 TRR Timer Request Reset Resets TRQ (RRO Bit 2) 

3 Not Used 
4 Not Used 
5 Not Used 
6 Not Used 

7 Not Used 
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jJ.PD372 
INTERNAL REGISTER IDENTI FICATION (CONT.) 

BIT SYMBOL NAME I FUNCTION 

~EAD REGISTER 0 

0 DRO Data Request Read Data Byte from RR2 or Write Data Byte 
intoWR2 

1 IRO Index Request Set by Physical Index Pulse 
2 TRO Timer Reauest Set by Every 512th Write CLK Pulse 
3 ERR Error Logical OR ofWFT + RYA + COR 
4 UBO Drive BO Selected 
5 UBl Drive B1 Selected 
a RYB Drive BReady Ready Signal from Pin 14 
7 ALH Alwa'{S High Always Contains a Logical One 

READ REGISTER 1 

0 UAO Drive AO Selected 
1 UAt Drive A 1 Selected 
2 WFT Write Fault Indicates Status of Pin 8 
3 RYA Drive A Ready Indicates Status of Pin 12 
4 COR Command Overrun Processor Did Not Respond in Time to a DRO 
5 DER Data Error CRC Error During Read 
a TOO_ Track Zero Indicates Status of Pin 9 
7 WRT Write Mode Indicates which Clock WCK or RCK has been 

Selected 

READ REGISTER 2 

0 ROO Read Data Bit 0 
1 RDl Read Data Bit 1 
2 RD2 Read Data Bit 2 
3 RD3 Read Data Bit 3 
4 RD4 Read Data Bit 4 
5 RD!i Read Data Bit 5 
a RDa Read Data Bit a 
7 flD7 Read Data Bit 7 

Data is transferred to the J.lPD372's internal addressable registers by signals W/R 
(Write=1, Read=O), DS (Data Strobe) and RSO-RS2 (Register Select 0, 1 and 2). 
Timing constraints for these signals are shown in the Timing Diagram. Diagram below 
shows register allocations and functional content. 

ADDRESSABLE 
INTERNAL REGISTERS 

REGISTER ADDRESS 

I 
BIT NUMBERS 

I 
REGISTER 

W/R I RS21 RSl I RSO 
NAME 

I I I I I I I 7 6 S 4 3 2 1 0 

WRITE REGISTERS 

0 0 0 WRo RST MBL X X HLD LCT WFR X 

0 WRl CBS X CBS CB4 CB3 UAS UAl UAo 

0 0 WR2 I WD7 I WD6 WDs WD4 WD3 WD2 WDl WDo 

0 WR3 I RCS I WCS STT WES TXS WER CCG CCW 

0 0 WR4 I STS SID SOS X X UBS UBl UBo 

0 WR6 I X x x x X TRR IRR DRR 

READ REGISTERS 

0 0 0 0 RRO I ALH 'RYB UBl UBo ERR TRO IRO I DRO I 
0 0 0 RRl I WRT I TOO DER COR RYA WFT UAl I UAo I 
0 0 0 RR2 I RD7 I RD6 RDS RD4 RD3 RD2 RDl I ROO I 

x = NOT USED SP372·8·77·GN·CAT 
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DESCRIPTION 

FEATUftES 

PIN CONFIGURATION 

SYNCHRONOUS 
RECEIVERlTR~N$MITTER 

~PD379 

The IlPD379 Synchronous ReceiverlTransmitter inn MOS LSI monolithic circuit that' 
performs all the receiving and transmitting functions associated with Basic and High 
Level Data Link Control Procedures. This circuit is fabriC{lted using N-channel AL-Gate 
MOS technology, allowing all inputs and outputs to be directly TTL compatible. The 
operation mode, baud rate and synchronous character are changeable through the use 
of external control. The IlPD379 i~ PQckaged in a 42 pin .Dual-in-line ceramic package. 

• Suitable for Synchronous Basic and High Level Data Link Control Procedures 
(BiSync or SOLC) 

• Full or Half Duplex Operation 

• Fully Double Buffered Transmit and Receive 

• Directly TTL Compatible 

• Three-State Data Outputs 

• Programmable Sync Word 

• Detection/R!ljection of Flag, Aport and Idle Patterns 

• Zero Insertion and Rejection 

• Indication of qverrun and Underrun !=rrors 

.• 800K Bits/~ec Operating Speed 

NC 
VDD 

CS 
1m' 

mm 
RC 

RI 

CFR 

ABTR 
SVIIIR/IOLR 

ROa 
R07 

fiDe 
R05 
R04 
R03 
R02 
RO, 

DR 
OE 

V,, 

IlPD 
379 

IIIC: NO CONNECTION 

Rev/1 

IIIC 
Vcc 
MRL 

MS, 

~S2 
rei 
'i'OiI. 
~/~ 
~YNC/TrJS 
TOil 

T\>7 
T'?e 
TOs 

T04 
T03 
T02 
TOt 
T~ 
SVNT/ABTT 

TCB~ 

GND 
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Basic Sync Mode Transmission 

The Sync character may be 16 in hexadecimal or it may be set to any other pattern 
in the Closed Mode. When the mode control register is loaded with MS1 = high and 
MS2 = low, the ~PD379 enters the Basic Sync mode from the Closed Mode. The Sync 
character is. continuously transmitted until a transmission data character is loaded. 
After a data character is loaded, it is serialized and transmitted out from the TO 
(Transmitter Output) line. If an underrun occurs, Sync character(s) are again trans· 
mitted automatically until the next data character is loaded. Transmission data is sent 
out from LSB (TD1) first to MSB (TDS) last on the TO line. 

Basic Sync Mode Receive 

The RI (Receiver Input) line first searches for Sync characters. Once an S-bit Sync 
character has been detected, the following received bits are treated as data characters 
and outputted on lines R01 - RDS in parallel. 

When device operation is started, the receiver section should be first brought into 
Closed mode or should be reset in order to ensure synchronization. 

SOLC Mode Transmission 

Until a data character is loaded, the Flag pattern (7E in hexadecimal) is automatically 
transmitted continuously. After a data character is loaded, it is serialized and trans
mitted out from LSB (TD1) to MSB (TDS) on the TO line, In transmitting data 
characters, a dummy bit 0 is automatically inserted immediately following five (5) 
successive 1's. This is called Zero-Insertion and is performed in order to maintain 
synchronization with the.receiver and to avoid duplication of Flag pattern in data 
characters. (Zero-Insertion may be prohibited optionally with the ZIP command, if 
necessary .. ) If an underrun occurs while data characters are being transmitted, an Abort 
pattern (I"F in hexadecimal) and then a Flag pattern are automatically transmitted. 
After th·at, the Flag pattern is again automatically transmitted until the next data 
character is loaded. 

If a low level is placed on the CFT (Closing Flag Transmit) line while a data character 
is being transmitted, a Closing Flag will be transmitted immediately following trans
mission of the current data character. 

SOLC Mode Receive 

First, the Flag pattern is searched for on the R I line. Once a Flag pattern is detected, 
inserted zero's are rejected from all the following characters except Flag, Abort (7 to 
14 successive 1's) and Idle (15 successive 1's) patterns, and then deserialized and out
put on the RD1 - RDS lines in parallel. 

If an overrun occurs, all the following data inputs are neglected and the ~PD379 goes 
back to the first stage to search for the next Flag pattern. 

Closed Mode 

When .there is a change of mode, it must pass through the closed mode. In the closed 
mode, the following input signals may be used: 

CS, SYNC, TcEi[, MS1, MS2, MRL, TD1 - TDS 

After leaving the closed mode, Sync characters are transmitted synchronously with the 
rising edge of TC. The receiver operates synchronously with the fall ing edge of RC, 
after RR = 1. 

The following timing diagram shows how mode changes may be accomplished. 
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jLPD379 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

AC CHARACTERISTICS 

SVNCflIP 
iiil'lIIC"I' 
mil 
SVNT/AeTT 

TeBe 

TC 

TO 

MRL ~~,...-.... -., 

MSI 
M~ o-~~ ____ ___ 

+12V r-!
+sV ~ 

ov~ 
_sV ...,!L. 

o INPUT 
-0 OUTPUT 

•• CONTROLLED BY 
THE SINPUT 

CFR AlTA SVNAI DR OE 
IDLR 

Temperature Under Bias .......... "............... O°C to + 700 e 
SJorage Temperature ............................ -40°C to +125°C 
All Output Voltages .................... ' .. , ...... OV to +8.ov0 
All Input Voltages ....... " ...................... OV to +8.0V 0 
Supply Vol tag. Vcc ............................. OV to +8.0V 0 
Supply Voltage Voo ............................ ov to +16.0V 0 
Supply Voltage VBB ............ " . . . . . . . . . . . . . . . . 10.0V to OV 

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

reliabilitY. 

-Ta = 2SoC 

Note: (j) VBB = - 5 ± 5% 

Ta = O°C to +70°C,VOD = 12V ±5%, VCC = SV ± 5%, VBB = -SV ± 5% 

PARAMETER SYMBOL 
LIMITS 

UNIT TEST CONDITIONS 
MIN TYP MAX 

Clock Frequency fc DC 800 KHz TC, RC 

TC,RC 

250 ns MRL 

250 ns TCBL 

Pulse Width tpw 250 ns SNTR/CFT 

250 ns ZIP 

400 ns iffi 
250 ns ORR 

Setup Time !SET UP 250 ns 

Hold Time tHoLD 150 ns 

Rise Time tt 150 ns 

Fall Time tf 150 ns 

Pulse I ntenjal tcc 100 ns 

Output Delay tpdl 180 270 ns CL = 20 pf 

Time tpd2 410 600 ns 1 TIL Load 

Fan Out N 1 Standard TIL Load 

*50% Duty Cycle 
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NO. SYMBOL 

NC 

VOO 

~ 

R'II' 

ORR 

RC 

RI 

CFR 

ABTR 

'0 SVNR 

loLR 

11-1S ROS-RD, 

19 DR 

20 OE 

21 Va9 

22 VSS 

23 TCBE 

24 SYNT 

ABTT 

25 TO 

26 - 33 TDl -T08 

34 SYN~ 
ZIP 

35 SNTR 

CFT 

36 

31 TC 

38 

39 

40 MRL 

41 VCC 

42 NC 
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FUNCTION 

BASIC SYNC MODE I SOLCMODE 

No Connection 

+12V Power Supply 

Chip Select - When "1", the following inputs are disabled and the outputs are put Into the high 
impedince state: (Input Disabled) FiR, 6i!iR, SYNC/ZiP, S'N'i"R/eFT','i'CBt, MAL; (Output-H'gh 
ImPectance) CFR, ABTR, SYNR/IOLR, RD, - RDS, DR, OE, TCBE, CVNT/ABTT 

Receiver Reset - Receiver portion is reset with a "0" and operation is stopped 
~D1 -RD8----"~ .. 
CFR, ABTR. SYNR/IDLR, AR, OE - - -'- "0" 

Data Received Reset - Resets OR flag to ';0" 

Receive):, Cloc·k - Receiver clock input. Trailing edge of clcx;:k is located in the center of receiver input 
.~ . , . 
Receiver Irlput Received data serial input 

(Normally "0"1 

("0" Constant) 

Closing Flag Received - Goes hlltt whenever a Flag 
has been received during data reception. Goes low 
on the rising edge of DR or OE comman!=ls 

Abort Received - Become" "'" when 7 - 14 con· 
tinuous "'''5 are received, after receiving the flag. 
Goes low on the rising edge of 0 R or OE commands. 

Sync Character Received - Goes high when syn· Idle Pattern Received - Becomas "'" Iidiel when 
chronization has occurred, or whenever the con· it receives 15 consecutive ","5. Goes low on the 
tents of the Sync Character Buffer and the contents rising edge of DR or OE outputs. 
of the Receiver Character Buffer coincide. Goes 
Io'w when DR goes high and the RD, - RDs out: 
puts are different from the Sync Character. 

Receiver Data OutPUts - Received character OUtput terminal (RD, :LSB RDa:MSB) 

Data Received - Goes J,igh when thll received character has been transferred from the Receiver Shift 
Register to the Receiver Buffer Register 

DRdda-;~0~;hi;'fo7thefir; ~n;-Cha;;t; --lORd;S"~';;;-hilt1f07Ra;'-Ab-;~;-ldi;P~:--
inPUt. It is reset when ORR is driven low. tems. It is reset when (1) I5R'R = "0", (2) On the 

rising edge of OE, (3)SeYen 171 Sl;Iccessive "1"s 
have been received, 

Overrun Error - OE - "'" shows that DR was still high when the received character is moved from the 
receiving shift register to the receiving bJffer register 

OEis-;;.;tiTDRi;i~-;"--;~;;';'~7h;;~Ttis!e;t;;therisi;;g~-;ofDR-- - ----
is transfelTed from the Receiver Shift Register to 
the Receiver Buffer Register 

-5V Power Supply 

Ground 

Transmitter Character Buffer Register EmptY TCB E '"' "1" when the transmitter character buffer is 
!!,!l~;... _______________ _ 

TCBE is ,reset when TCBL is driven low iti"s-;';t-;"-;'"'7"i1) TCBL:'7.i).':-I2I Whe~CFr -:
"0" In the data transmission mode, (3) One-half 
bit before ABTT goes high. 

SYNC Character Tralsmit - SYNT - "1" when a Abort Pattern Transmit - ABTT - "'" when an 
synchronous character is being transmitted. It is Abort Pattern is being transmitted 
re.t when: (1) §'iiffi!!i. co "0", 121 when transmis-
sion of data commences 

Transmitter OutPUt - Transmitter data OUtput. TO = "1", in the closed mode. 

Transmitter Data Inpub - Transmitter character input. (TD1 = LSB, TOa '" MSB) 

SYNC Character - In the Clo.d Mode, the SYNC I Zero Insertion ~ohiblt - When ZIP Is driven 
line is used to select a SYNC character to be loaded I low, zero-insertion will be prohibited for all subse-
into the SYNC Character Buffer. The selected J quent data characters until a Closing'Flag or an 
SYNC character is loaded into the bUffer on the I Abort Pattern is transmitted. 
rising edge of TCBL and is selected as follows: I 
(1) When SYNC = "0", the character placed on the I 
T01 - TOB inputs is loaded, (2) When SYNC = I 
"''',16 Hexadecimal is loaded. 

SYNC Character Transmit Reset - When SNTR is 
driven low, SYNT is reset to "0". 

Closing Flag Transmit - During,transmission, CFT 
I low causes the following operations to occur: 
I (,) TCBE OutPUt is reset to "0", (2) The Closing 
I Flag will be transmitted after the end of transmission 

of the current data character, 

Transmitter Charactet Buffer Load - (') In the closed Mode: the SYNC Character Buffer is loaded on the 
rising edge of fCBt.. If the SYNC input is low, the buffer is loaded with the data on the TO, - TO~uts; 
if SYNC Is high, the buffer is loaded with (16) Hex. (2) In the Basic SYNC or SoLC Modes: When TCBL 
is driven low la) TCBE is reset to "0" and Ib) the data character on the T01 - ToS inputs is loaded into 
the Transmitter Character Buffer. The loaded cnaracter is latched on the rising edge of TciiL. 
Transmitter Clock - Clock input for transmission. 

Mode Select 2 

Mode Select 1 
Used to select one of three modes. 

MSl MS2 MODE 
T L Closed""'MOde"' 
L H Closed Mode 
H 
H H 

Basic Synchronous Mode 
SOLC Synchronous Mode 

In the closed mode TO and RO, - RDS are high, all other outputs ara low. 

Mode Control Register Load - When MRL is low, the operational mode is selected by the current status 
of MS, and MS2. When MRL goes high, the operational mode is latched based upon the status of MS1 
and MS2. 

+5V Power Supply 

No Connection 

J'PD379 
PIN IDENTIFICATION 



·JLPD379 

TIMING WAVEFORMS MODESELECT . 
MODE MS, MS2 MRL 

Closed 0 o or 1 "LS 
Basic Sync 1 1 L-r 
SOLC 1 1 Lr 

CHip SELECT 

OUT 

IN' 

Should be stabla. 

Unit:nsec 

TRANSMITTER SECTION 

TC 

TO 

SVNT 

TCSE 

A8TT 

SYNC 

'---'---ItHOLD 

" Unit: nNe 
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RECEIVER SECTION 
RC 

DR 

RD,---+~j----------~~-r--------k 
I RD. __ -+~ __________ ~~-r ________ ~ 

A8TR 
IOLR 
CFR 

DE 

S""R 

RD, 
I 

RD. -----+---'1 
A8T~~C~~ -----+-.. 1 

SVNR/IDloR 

Ta=cf'Cto+7cf'C. Voo= 12V +5%, Vee= 5V ±5%, VBe= ~V± 5% 

limits 
Parameter Symbol Min Typ Max Unit Test Conditions 

Input High Voltage VIH 3.0 V With Built·in 
Input Low Voltage VIL 
Output Leakage Current IOL -20 

Output High Voltage VOH 3.5 
Output Low Voltage VOL 0.4 
Input Low Current IlL -1.4 
V DO Supply Current 100 15 20 
Vee Supply Current Icc 40 65 rnA 
VBB Supply Current IBB -0.2 -2.0 rnA 
Fan-out N Standard TTL Load 

Parameter Symbol Min Max Unit Test Conditions 

Input Capacitance CI 20 pf f = 1 MHz 

Output Capacitance COUT 20 pf f = 1 Hz 

ITEM MILLIMETERS INCHES 

A 53.S MAX 2.1 MAX 

1.35 0.05 

2.54 0.10 

50.80 2.0 

1.27 0.05 

2.54 MAX 0.10 MIN 

1.0MIN 0.04 MIN 

4.2 MAX 0.17 MAX 

5.2 MAX 0.21 MAX 

15.24 0.60 

13.50 0.53 

M 0.3 0.012 

JLPD379 

TIMING WAVEFORMS 
(CONT.) 

DC CHARACTERISTICS 

CAPACITANCE 

PACKAGE OUTLINE 
J.lPD379D 



JLPD379 

TRANSMITTER STATE DIAGRAM 

RECEIVER STATE DIAGRAM 

BASIC 
SYNC 
MODE 

II ... ,~·"· 

DATA 

UNDER RUN 

________ .1_, ... ·0'·, 

... , ...... ", .. It-
~~~iDd ---
""'M~_ 

I I 
r 

I MS, ..... • 

/ 

r-- - --,;-;;;; - - -~, I . \. Aii.·'O" ~_ "\ HR_'.".. 

. . . sN,,~~ • 

BASIC 
SYNC 
MODE 

I 

I MS, ..... • I 
I I 

DATA 

I 
I 

) 

______ 1--1-1 ~,~·O" ,MS,."O" ... I ;;; ... ;.:'_ ... .;.0" ___ _ 

~\IC~-~-----L--- _J 

... , ...... , .. //- - - - T - ~ - -.'-

J ,.'.:'0" I ., .... 0.. 1.,-''0'' 

SDLC 
MODE 

.'iiii.",,·, ........ , 

\ 
~~"-' 

CD SEYEN SUCCESSIVE "'" 's RECEIVED C!J "CY' RECEIVED AFTER 7-14 IUCCE.IVE ", .. 's. 
® OVER ,5IUCCI.IVE •• , .... RECEIVED. 

AR-o .... 

.J 

I 
I 

I""~"" I 
1 

I 
I 

. DATA, 

I 

I 
I 
I 
J 

/ 
I 

SP379-8-77-GN-CAT 
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PRINTER CONTROLLER 

The pPD758 is a digital LSI device desigl'!ed to control SEI KO 101 Series drum-type 
impact printers. It can be used with either single or double printer systems_ The 
pPD758, ideally sllit~dfor 10\l\l,cost Electronic Cash Register (ECR} systems, frees the 
processor from direct control of the printer and simplifies the peripheral circuitry. 

Using a few of the possible 18 instructions, the controlling processor need only load 
the pPD758 with the characters to be printed, and issue the appropriate print 
instruotion_ ThElPPD768 then assumes control of the printer, keeping track of the. 
printer drum position and generating hammer drive signals at the approproate time. 
The pPp758 also has separate output drives that are under software control. These 
an~ typically u~ed to drive the STAMP input to the printer and to provide discrete 
drives for BUZZER and CASH BOX functions of the ECR system. 

• Usable with SEIKO 101 Series Printers (CR1P1T[dl, EP101S} and equivalents 

• ,ECR Printer and Line Feed Control Capability 

• 18 Powerful Instructions 

• Controls up to 18 columns 

• Controls up to 16 characters 

• Input/Output TTL Compatible 

• I\I-Ch MOS 
• 42 Pin Plastic DIP 

• Power Supplies, +12V, +5V and -5V 

DB3 1> 
DB2 VDD (+12V) 

DBl Vee (+5V) 

DBa HDl 

MA HD2 
D/I HD3 

R/W HD4 

Cs HD5 

Rp HP6 

Tp Hoi 
JRU pPD HD8 

FFD 758 HDg 

JFQ HD10 
RFD HDll 

RPR HD12 
JPR HD13 
SMP HD14 

BUZ HD15 
eBX HD16 

(OV) vss HD17 

(-5V) VBB HD18 
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DESCRIPTION 

FEATURES 

PIN CONFIGURATION 



,.,. PD758 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
, RATINGS* 

DC CHARACTERISTICS 

APA 
JPR 
AFD 
JFD 
JAU 
FFD 
SPM 
BUS 
eBX 

1 1 

Operating Temperature ...... ' .. 
Storage Temperature . .. . . . . . 
All Input and Output Voltages ...... . 
Clock Voltage . . . . . . . 

Cs, 0/1, R!W 080_ 3 

. -10°Cto+70°C 
-40°C, to +125°C 
-1 to,+7 Volts <D 
-1 to+7Volts <D 

. -1 to + 15 Volts Supply Voltage VDD ... 
Supply Voltage V CC . : . 
Supply Voltage VBB ... 

............ -lto+7Volts 
........................... -2to-8Volts 

Note:<D Relative to V BB' 

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

Ta = -10to +70°C, vDD = +12V '± 5%, VCC = +SV ± 5%, VSS = OV, "ss = -SV ± 5% 

PARAMETER SYMBOL 
LIMITS 

UNIT TEST 
MIN. TYP. MAX. CONDITIONS 

Input High Voltage VIH +3.0 VCC V 
, 

Input Low Voltage VIL -O.S +0:8 V 

Output High Voltage VOH +3.S V !OH = -1.0 rnA 

,Output Low Voltage VOL +O.S V IOL = +1.7 rnA 

High Level Clock 
V<I>H +3.0 VCC V 

Voltage 

Low Level Clock 
V<I>L Voltage -O.S +0.8 V 

High Level Inp~t 
ILiH +10 )J.~ VI = +3.0V 

Leakage Current 

Low Level Input 
ILIL -10 )J.A VI = +O.8V 

Leakage Current 

High Level Output 
ILOH +10 J.iA Vo = +3.5V 

Lea kage Cu rrent 

Low Level Output 
ILOL -10 )J.A Vo = +O.SV 

Leakage Current 

Supply Current ISS -300 )J.A VSS = -S.2SV 

Supply Current IDD 17 rnA 

Supply Current ICC 27 rnA 
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Ta = -10 to +70o e, VDD = +12V ±5%, Vee = +5V ± 5%, VSS = OV, VBB = -5V ± 5% 

PARAMETER SYMBOL 

Input Capacitance CIN 

Output Capacitance COUT 

CLOCK { 4> 

(cs. D/I, R/W 
INPUT 

DBO - DB3, i'iii11 

OUTPUT 

LIMITS 
UNIT TEST 

MIN. TYP. MAX. CONDITIONS 

10 pF f = 1 MHz 

10 pF f = 1 MHz 

IDBO 

JRU, FFD, JFD. RFD, RPR, tA2~ JPR, SMP, BUZ, CBX, 

HD1 - HD18 
3.5V 

______ ~. ~ .• ~0.~5V~-------

lTP 

INPUT ' 
(FROM PRINTERi 

Rp 

Ta = -10 to +70°C, VDD = +12V ± 5%, Vec = +5V ± 5%, VSS = OV, VBB = -5V ± 5% 

PARAMETER SYMBOL 
LIMITS 

UNIT 
TEST 

MIN. TYP. MAX. CONDITIONS 

Clock Rise and Fall 
50 

Time 
t r, tf ns 

Clock Pulse Width ,tq,W 0.45 2.0 MS 

tA1 430 ns U'L& CL = 100 pF 
Output Delay Time 

U ' L & CL = 100 pF tA2 700 ns 

Input Setup Time tiS 400 ns 

Input Hold Time tlH 40 ns 

Pulse Width for Tp 
tpw 2 clock period 

Input 

Rp Input Setup 
tps 0 clock period 

Time 

Rp Input HoldTime tpH 3 clock period 
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P. PD758 

INSTRUCTION TABLE 

PAckAGE OUTLINE 

J,lPD758C 

INST. 
OPERATION NO. 

1 CHECK bBa FOR BUSY 
FLAG STATUS 

2 STORE DATA (dddd) INTO 
BUFFER REGISTER 

3a 
3b NO OPERATION 3c 
3d 

4 PRINT BUFFER REGISTER 
CONTENTS TO JOURNAL 

5 PRINT BUFFER R~GISTER 
CONTENTS TO RECEIPT 

6 PRINT BUFFER REGISTER 
CONTENTS TO JOURNAL AND 
RECEIPT 

7 FAST FEED AND STAMP RECEIPT 

8 PRINT STORED DATA ONTO 
JOURNAL AND FEED ONE LINE 

9 PR INT STORED DATA ONTO 
RECEIPT AND FEED ONE LINE 

10' PRINT STORED DATA ONTO 
RECEIPT AND JOURNAL AND 
FEED BOTH ONE LINE 

r1' DRIVE CASH BOX OUTPUT 

12 DRivE BUZZER OUTPUT FOR 
FOUR CHARACTER PERioDS 

13 RESET BUZZER OUTPUT 

14 DRIVE BUZZER OUTPUT UNTIL 
RESET 

15 DRIVE STAMP OUTPUT 

16 FEED JOURNAL ONE LINE 

17 FEED RECEIPT ONE LINE 

18 FEED BOTH RECEIPT AND 
JOURNAL ONE LINE 

Notes: CD BF = Busy Flag 
G1) X = Don't Care 
@ d = Data 

BUSY D/I 

BFCD X@ 

a a 
1 a 
1 1 
1 1 
a 1 

a 1 

a 1 

a 1 

a 1 

a 1 

a ·1 

a 1 

X 1 

X 1 

X 1 

X 1 

a 1 

a 1 

a 1 

a 1 

R/W 
DB 

3 2 1 0 

a x x X BF 

1 d@ d d d 

1 x X x X 
1 a x x X 
1 1 1 X X 
1 b a a a 

1 a a a 1 

1 a a 1 a 

1 0 a 1 1 

1 a 1 a a 

1 a 1 a 1 

1 a 1 1 a 

1 a 1 1 1 

1 1 a a a 

1 1 a a 1 

1 1 P 1 a 

1 1 a 1 1 

1 1 1 a a 
1 1 1 a 1 

1 1 1 1 a 

1 1 1 1 1 

~MnmmMmWnnr~i~'Jl::Z-
- B - - C - -F- - - D 

E 

ITEM MILLIMETERS 

A 56.0 MAX 

B 2.6 MAX 

C 2.54 

D 0.5 ± 0.1 

E 50.8 

F 1.5 

G 3.2 MIN 

H 0.5 MIN 

I 5.22 MAX 

J 5.72 MAX 

K 15.24 

L 13.2 

M 0.3± 0.1 

INCHES 

2.2 MAX 

0.1 MAX 

0.1 

0.02 ± 0.004 

2.0 

0.059 

0.126 MIN 

0.02 MIN 

0.20 MAX 

0.22 MAX 

0.6 

0.52 

0.01 ± 0.004 

SP758-8-77-GN-CAT 
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PRINTER CONTROLLER 

The /lPD764 is a digital LSI device designed to control SEIKO CR-330 or M-310 rolling 
contact printers_ The /lPD764, which is ideally suited for low-cost Electronic Cash Register 
(ECR) systems, frees the processorfrom direct control of the printer and simplifies the 

peripheral circuitry_ 

The processor need only load the /lPD764 with the characters to be printed and issue the 
appropriate print command. The /lPD764 then assumes control of the printer - positioning 
the print wheels, initiating the rolling contact print process, feeding paper and feeding 
ribbon.automatically without further processor intervention. 

• Compatible with SEI KO CR-330 and M-310 Printers. 
• Simple Interface to 4-Bit, 8-Bit and 16-Bit Microprocessors. 
• 23 Powerful Instructions. 
• 4-Bit Data Bus for Print Data and Instruction Inputs. 
• 16 Digit Data Buffer. 
• 16 Trigger Magnet Drive Outputs' for theM-310 and 10 for the CR-330. 
• Single Phase Clock Input. 300, 400 or 500 kHz Selectable. 
• Input/Output and Clock TTL Compatible. 
• N-Channel MO!:;. 
• Single +5V Power Supply. 

Vcc TM6 

TM5 TM7 

TM4 ™S 
TM3 TMg 

TM2 

'0 ITM">! TMl Pl (TMll) 

™O P2 (™12) 
OBO P3 (TM13) <D 
OBl P4 (™14) 
OB2 /lPD P5 (™15) 
OB3 764 

RR . 

q, ST 
JP TP 
RP SS 

101 RESET 

100 MO 
CS WM 

R/W Rll 
00 RiO 
01 JSo 

GNO JSl 

Note: <D Po - P15 for CR-330 Printer 
TM10 - TMl 5 for M-31 0 Printer 
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JLPD764 

PIN IDENTIFICATION 

BLOCK DIAGRAM 

R/W 
cs 
IDO 
101 

RESET 

NO. 

7-2 
42 -39 

8. 10. 11 
9 

12 

13 

14 

16.15 

17 

18 

19.20 

23 

22 

24 

25 

26 

27 

28 

29 

30 

31 

32 

36 -33 

38.37 

PIN INPUT/ 

SYMBOL OUTPUT 

TMO-TM9 0 

DBO. DB2. DB3 I/O 
DBl I 

¢ I 

JP 0 

RP 0 

100 - 101 I 

CS I 

R/W I 

00. 0 1 0 

JSO 0 

JSl 0 

RiO 0 

Rll 0 

WM 0 

MD 0 

RESET 1 

SS I 

TP I 

ST 0 

RR 0 

P2 - P5 0 

or 
TM12-TM15 0 

Po :- Pl I 

or 

TM10 - TMll 0 

FUNCTION 

Trigger Magnet Drive 

Data Bus 

Single Phase Clock\TTL Levell 

Journal Print Drive 

Receipt Print Drive 

Instruction/Data Selector 

Chip Select (Active Low) 

Read/Write Control- "0" = Read. "1" = Write 

Output F/F 

Journal Stop Plunger Drive 

Journal Stop Plunger Hold Current Control 

Receipt Issue, Plunger Drive 

Receipt Issue Plunger Hold Current Control 

Journal Wind Motor Drive 

Motor Drive 
Reset Input (Active Low) 
00. 01: Reset to "0". 
¢: Set to 300 kHz Mode 
DBa - DB3: Set to Hi·Z State 
Instruction Register: cleared 
Busy Flag: cleared 
Character Counter: Set to F in Hexidecimal 
Po - Pl: Set as Input Port 
P2 - P5: Set as Output Port (Output all "0") 

Stop Signal from Printer 

Timing Pulse from Printer 

Stamp Plunger Drive 

Red Ribbon Select Control 

4·Bit Parallel Output Port when reset or specified 
with an instruction. 

Trigger Magnet Drive (for M·310 Printer) when 
specified with an instruction. 

2·Bit Parallel Input Port when reset or specified 
with an instruction. 

Trigger Magnet Drive (for M·310 Printer) when 
specified with an instruction. 

(TM1O' .•• TM15) 

(PO (P2 P4 

™O •••••••••••••••• TM9, P,) P3 P5) CD 

PRINT DATA REGISTER 
(16 WORDS X 4 BITS) 

TIMER 

1 1 

a: 
wa: 
f-w 
Uf«z 
a::> 
«0 
iJu 

CIRCUIT 
(II) 

TP 

SS 

MD 

¢ WM RiO JSO RP 
RR ST Rll' JSl JP 

00 01 GND VCC(+5V) 

Note: <D Po - P15 for CR·330 Printer 

TM10 - TM15 for M·310 Printer 
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NO. MNEMONIC FUNCTION 
DB 10 

3 2 1 0 1 0 

1 AS Receipt - Stafllp 0 0 0 1 , 1 

2 RFF Receipt - Fast Feed 0 0 1 0 1 '1 

3 RFPS Receipt ~ Fast Feed, Print a,nd 
0 0 1 1 1 1 

Stamp 

4 JPF, Journal - Print and P~per Feed 0 1 0 0 1 1 

5 JP Journal - Print 0 1 0 '1 1 1 

6 JF Journal ~ Feed 0 1 1 0 1 1 

7 RPF Receipt - Print and Feed 1 0 0 0 1 1 

8 RP Receipt - Print 1 0 0 1 1 1 

9 RF Receipt - Feed 1 0 1 0 1 1 
10 JRPF Journal and Rece,ipt - Print and 

1 1 0 0 1 1 
Feed 

11 JRP Journal and ReceiPt - Print 1 1 0 1 1 1 

12 JRF Journal and ReceiPt - Feed 1 1 1 0 1 1 

13 RR Set Red Ribbon 0 0 0 1 0 1 

14 RTM Set Po - Pl as Input Port and 
0 0 1 0 0 1 

P2 - 1?5 as Output Port 

15 STM Set Po - P5 as TM10 - TM15 0 0 1 1 0 1 

16 SFM Set to '" = 400 kHz Operation Mode 0 1 0 0 0 1 

17 SFH Set to '" = 500 kHz Operation Mode 0 1 0 1 0 1 

18 RSO Reset Output F/F 0 (00) 0 1 1 0 0 1 

19 STO Set OUtput F/F 0 (00) 0 1 1 1 0 1 

20 RSl Reset Output F/F 1 (01) 1 0 1 0 0 1 

21 STl Set Output F/F 1 (01) 1 0 1 1 0 1 

22 RSB Reset Output F/Fs 0 and 1 
1 1 1 0 0 1 

(00 and 01) 

23 STB Set Output F/Fs 0 and 1 
1 1 1 1 0 1 

(00 and 01) 

L 'f1 H~l M~_150 
ITEM MILLIMETERS INCHES 

A 56.0 MAX 2.2 MAX 

B 2.6 MAX 0.1 MAX 

C 2.54 0.1 

P 0.5± 0.1 0.02 ± 0.004 

E 50.8 2.0 

F 1.5 0.059 

G 3.2MIN 0.126 MIN 

H 0.5MIN 0.02 MIN 

I 5.22 MAX 0.20 MAX 

J 5.72 MAX 0.22 MAX 

K 15.24 0.6 

L 13.2 0.52 

M 0.3± 0.1 0.Q1 ± 0.004 
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fLPD764 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

AC CHARACTERISTICS 

Operating Temperature 
Storage Temperature .. 
All Inputs and Outputs 

Vee······ ',' ... 

. -100 eto+70oe· 
-40oe to +125°e 

-0.5 to +7 Volts 
. -0.5 to +7 Volts 

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

Ta = -10 to +70°C 

LIMITS 
UNIT 

TEST 
PARAMETER SYMBOL 

CONDITIONS MIN TYP MAX 

Input High Voltage VIH +2.2 V 

Input Low Voltage VIL +0.6 V 

Qutput High Voltage VOH VCC -2.45 V IOH = -100 MA 

VOLl 0.4 V IOL=+l.lmA 
Output Low Voltage 

VOL2 0.6 V IOL - +1.7 mA 

High Level Input 
ILiH +10 p.A VI = +2.2V 

Leakage Current 

Low Level Input 
ILiL -10 MA VI = +D.6V 

Leakage Current 

High Level Output 
ILOH +10 MA Vo = VCC -2A5V 

Leakage Current 

Low Level Output 
ILOL 

Leakage Current' 
-10 MA Vo = +DAV 

Supply Current ICC 45 mA 

Ta = -10 to +70°C 

LIMITS TEST , 
PARAMETER SYMBOL UNIT 

MIN TYP MAX CONDITIONS 

Clock Cycle Ti me, tCY 2 5 MS 

Clock Rise and Fall 
t r• tf 70 ns 

Time 

Clock Pulse Width ttPW 0045 MS 

tAl 430 ns 

Output Delay Time tA2 800 ns 1T2 L & CL = 100pF 

tA3 2.0 MS 

tlS1 400 ns 
Input Setup Time 

tlS2 400 ns 

tlHl 40 ns 
Input Hold ,Time 

tlH2 100 ns 

Pulse Width for 
tTP 5 tey 

Tp Input, 

SS Input Pulse 
5 

Width 
tSs tey 

RESET Input Pulse 
5 

Width 
tRES tey 
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... __ tey __ ...-I 

CLOCK 

{ 

DBO,2,3 

OUTPUT 

OTHERS S(2.4V 
0.6V 

Note: CD If a Read instruction is performed just following an instruction that sets Busy Flag, 
the output delay of DBO (Busy) is tA2 as follows. 

INPUT 

INPUT R/W 

INPUT CS 

OUTPUT DBO 

-I • 
PRINT INSTRUCTION SET READ INSTRUCTION 

INPUT d Tp .2.2V 
tTP ----o.IL 

INPUT 

INPUT 
_: r .. ===~_t_R_ES_-_-_-_ -<_-:1_ 

0.6V\ I 
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p.PB8212 

EIGHT~BIT INPUT/OUTPUT PORT 

DESCR I PTION The J,lPB8212 input/output port consists of an 8-bit latch with three-state output 
buffers along with control and device selection logic. Also included is a service reqJest 
flip-flop for the control and generation of interrupts to the microprocessor. 

The device is multimode in' nature and can be used to implement latches, gated buffers 
or multiplexers. Thus, all of the principal peripheral and input/output functions of a 
microcomputer system can be impleniented with this device. 

FEATURES • Fully Parallel8-Bit Data Register and Buffer 

PIN CONFIGURATION' 

• Service Request Flip-Flop for Interrupt Generation 

• Low Input Load Current - 0.25 mA Max. 

it Three State Outputs 

• Outputs Sink 15 mA 

• 3.65V Output High Voltage for Direct Interface to 8080A Processor 

• AsYnchronous Register Clear 

• Replaces Buffers, Latches and Multiplexers in Microcomputer Systems 

• Reduces System Package Count 

• Available in 24-pin Plastic and Cerdip Packages 

OSl 24 VCC 

MO 2 23 INT 

011 3 22 Dis PIN NAMES 

0°1 4 21 DOS 011 ~,OIS Data In 

, 01 2 5 20 017 001 - DOS Oata,Out 
"-

0°2 S J,lPB 19 0°7 

013 7 
8212 

lS DiS 

0s1.0S2 Device Select 

MO Mode 

003 S 17 DOS STB Strdbe 

014 9 lS 015 INT Intetrupt (Active Low) 

0°4 10 15 0°5 CLR Clear (Active Low) 

STS 11 14 CI"R 

GNO 12 13 OS2 

Rev/1 

205 



Data Latch 

The 8 flip-flops that compose the data latch are of a "D" type design. The output (Q) 
of the flip-flop follows the data input (D) while the clock input (C) is high. Latching 
occurs when the clock (C) returns low. 

The data latch is cleared by an asynchronous reset input (C'[R). 

(Note: Clock (C) Overrides Reset (CLR).) 

Output Buffer 

The output of the data latch (Q) are connected to three-state, non-inverting output 
buffers. These buffers have a common control line (EN); enabling the buffer to trans
mit the data frorn the outputs of the data latch (Q) or disabling the buffer, forcing the 
output into a high impedance state (three-state). 

This high-impedance state allows the designer to connect the J.lPB82'2 directly to the 
microprocessor bi-directional data bus. 

Control Logic 

The J.lPB8212 has four control inputs: DS" DS2, M D and STB. These inputs are 
employed to control device selection, data latching, output buffer state and the 
service request flip-flop. 

OS" DS2 (Device Select) 

These two inputs are employed for device selection. When DS, is low and DS2 is high 
(OS, • OS2) the device is selected. In the selected state the output buffer is enabled and 
the service request flip-flop (SR) is asynchronously set. 

Service Request Flip-Flop (SR) 

The (SR) flip-flop is employed to generate and control interrupts in microcomputer 
systems. It is asynchronously set by the CLR input (active low). When the (SR) flip
flop is set it is in the non-interrupting state. 

The output (Q) of the (SR) flip-flop is connected to an inverting input of a "NOR" 
gate. The other input of the "NOR" gate is non-inverting and is connected to the 
device selection logic (OS, • OS2). The output of the "NOR" gate (lNT) is active 
low (interrupting state) for connection to active low input priorit,).< generating circuits. 

MD (Mode) 

This input is employed to control the state of the output buffer and to determine the 
source of the clock input (C) to the data latch. 

When MO is in the output mode (high) the output buffers are enabled and the source 
of clock (e) to the data latch is from the device selection logic (OS, • OS2). 

When MO is in the input mode (low) the output buffer state is determined by the 
device selection logic (OS1 • OS2) and the source of clock (C) to the data latch is 
the STB (Strobe) input. 

STB (Strobe) 

STB is employed as the clock (C) to the data latch for the input mode (MD = 0) and 
to synchronously reset the service request flip-flop (SR). 

Note that the SR flip-flop triggers on the negative edge of STB which overrides CLR. 

Operating Temperature .............................. OOC to +70°C 
Storage Temperature ............................... -65°C to +150°C 
All Output or Supply Voltages .......•................... -0.5 to +7 Volts 
All Input Voltages .. ; .............................. -1.0 to +5.5 Volts 
Output Currents ......................................... 125 mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the deVice at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. ' 
*Ta = 25°C 
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JLPB8212 

BLOCK DIAGRAM 

STB MD 1~1' 0521 
DATA OUT CLR IDS1' 0521 5TB SR(2j lNT 

EOUALS 
0 0 0 1 

0 0 0 Three-State 0 1 0 1 
1 0 0 Three-State 

0 1 0 Data Latch 

1 1 0 Data Latch 

0 0 1 Data Latch 

1. 0 0 0) 

1 "- 0 1 

1 0 "'- 0 

1 0 1 Data In 1 1 0 1 

0 1 1 Data In 1 1 ~ 0 
'1 1 1 Data In 

Notes: <D eLR resets data latch sets SR flip-flop. (Nq effect on output buffer) 

® Internal SR flip-flop 

@ Previous data remains 

DC CHARACTERISTICS. Ta=O°Cto 70°C; VCC = +5V ±5% 

PARAMETER SYMBOL 
MIN 

LIMITS 

TYP 
UNIT 

MAX 

Input Load Current ACK, D52. IF --{J.14 -0.25 rnA 

CR, 011 - DiS Inputs 
Input Load Current MD Input IF -0.25 --{J.75 rnA 

Input Load Current T5S1 Input IF -0.26 -1.0 rnA 

Input Leakage Current ACK, IR 10 p.A 

OS, CR, 011 - DiS Inputs 

Input Leakage Current MD ' IR 30 p.A 

Input 

Input Leakage Current 051 IR 40 p.A 

Input· 

Input Forward Voltage Clamp Vc --{J.S5 -1.3 V 

Input "low" Voltage VIL 0.S5 V 
Input "High" Voltage VIH 2.0 V 

Output "Low" Voltage VoL 0.26 0.45 V 

Output "High" Voltage" VOH 3.65 4.0 V 
Short Circuit Output Current ISC -15 -3S -75 rnA 

Output Leaka~ Current High 10 20 p.A 

Impedance State 

Power ~ln)pIY Current ICC 103 130 rnA 

1 

0 

0) 

1 

0 

0 

0 

TEST CONDITIONS 

VF = 0.45V 

VF = 0.45V 

VF = 0.45V 

VR = 5.25V 

VR = 5.25V 

VR = 5.25V 

Ic=-5rnA 

IOL=15rnA 

10H=-lrnA 

VO·=OV 

Vo = 0.45V 15.25V 
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Ta = oOe to +70oe; vee = +5V ± 5% 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 
UNIT TEST CONDITIONS 

Pulse Width tpw 30 ns Input Pulse 

Dat~ To Output Delay tpd 20 30 ns Amplitude = 2.5V 

Write Enable To Output Delay twe 40 ns Input Rise and Fall 

Data Setup Time tset 15 ns Times = 5 ns 

Data Hold Time th 20 ns Between 1 V and 2V 

Reset to Output Delay tr 40 ns Measurement made 

Set To Output Delay ts 30 ns at 1.5V with 15 mA 

Output Enable/Disable Time te/td 45 ns CD I and 30 pF 
<6> I Test Load 

Clear To Output Delay tc 55 ns 

Notes: CD R1 = 300n/10Kn; R2 = 600n/1 Kn 

~ R1 = 300n; R2 = 600n 

Vee r1 R 
TO 1 

D.U.T R 
CD 30 pF J. .". 2 

TEST CIRCUIT 

Note: CD Including Jig and Probe Capacitance 

1.5V X---- - -- - - - 'I....'.5V 
______ ....1. I-;:='PW=::-r-'H~'----

ST •• , OS, .052 ,svl \' sv 

________ ~~w~X,~~--------------OUTPUT 

OUTPUT 

____ '_.,.-Jv I ~ '_v_-:--__ .sv 

----_~_'Ej9?-------~~:;L LOH ________ 0/\ ~ ,4 
r--- 'pw ------j ! VOL 

------'.5--V\· /'v 
~'c==;j _______________ \~,.'v __ __ DO 

OUTPUT 

"5V'X--- - -----Y,.5V 
------o/~'SET " 'H===:j'-----

L '5V\~ __ ______ ~P~t.:----------
STB or iSS, .OS2 

ST. __ ~~'_.S_v __________________ _ 

~tpw --

1.5V 

Note: CD Alternative Test Load 
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p.PB8212 
CAPACITANCE <D Ta = 25°C; VCC = +5V; VBIAS = 2.5V; f = 1 MHz 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Capacitance CIN 7 1Z pF OSl. MD 
I nput Capacitance CIN 4 9 pF 052. CLR. STB. Dl1 -- DiS 
Output Capacitance COUT 6 12 pF 001 -- DOS , 
Note: <D This parameter is periodically sampled and not 100% t~sted 

TYPICAL CHARACTERISTICS INPUT CURRENT vs. INPUT VOLTAGE OUTPUT CURRENT Vs. 

vccJ +5.0V 

50 

-la = 25"C 

J~ 
1a '" 75°C 

~ , 
~ 

Ta "'DoC 

'00 

'50 

200 

250 

300.3 ·2 ·1 0 +1 +2 +3 
INPUT VOLTAGE (VI 

:( 
'Or---~----~~~----t-----j 

.s 
'" ~20r----r~~f----r----~--~ 
a 
5 30 f-----7!l~-+_-+-+--I 
~ 

50 0~---;''::-.0---::2'::-:0------:;3'::-.0----;4.'::-0-----:'5.0 
. OUTPUT "HIGH" VOLTAGE (V) 

DATA TO OUTPUT DELAY 

22~ __ ~~V~L~TrE=MP~E=R~ATU~R~E __ r-__ , 
vcc - +S.OV 

~~~~--~--~+2=5--~~=----+7=5--~+~'OO 
TEMPERATURE fOCI 

'00 r-__ OrU;,,;.TP;,,;U;,,;.T_ .. .:.LOW:r-.. ....;VO=LT;,,;.A,G.:.E ---, 

Vee = +5.OV 

6Or----+-----_t_-----j,I.~<-~ 

20r----+-~~_t_--~---~ 

o 0~--"~~2 ___ --'-. ___ --l.L-_-! 

50 

40 

30 

20 

'0 

!40 
~ 36 

030 

'" ~ 25 

~20 
~ 15 .. ! 10 

~ 5 

i 0 

OUTPUT "LOW" VOLTAGE' (VI 

DATA TO OUTPUT DELAY 
VS. LOAD CAPACITANCE 

Vee" +5.0V 

1a" +2S"C 

t++ 
~;.. 

---,,- .;;.. ---
--
i--

50 100 150 200 250 300 
LOAD CAPACITANCE (pF) 

WRITE ENABLE TO OUTPUT DELAV 
vs. TEMPERATURE 

Vee'" +5.OV 

rSTS 
DS, -- ..!t!--

'\ -- -- t.+ 
'+. 

l t .. 
DS, 

.~ . +26 +50 +75 +100 
TEMPERATURE COC) 
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I .. 
Hi fTiI: ;:::::;r::::;-;---- -"II 

TI : 
~B~ 
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MILLIMETERS 

1_-;-_-I,.-~3:333.5.5 MAX. 
2.18 

2.54 

0.46 

27.94 

1.5 
~.~MIN. 

0.5 MIN. 

4.58 MAX. 

6.08 MAX. 

15.24 

13.5 

0.25+0·10· 
-0.05 

JLPB~212 

PACKAGE 0 
pPB8212C/D UTLINE 

SP8212-8-77-GN . -CAT 



4 BIT PARALLEL BIDIRECTIONAL 
BUS DRIVER 

l' PB8216/8226 

DESCRIPTION All inputs are low power TTL compatible. For driving MOS, the DO 
outputs provide a high 3.65V (VOH), and for high capacitance 
terminated bus structures, the DB outputs provide a high 55 mA (IoU 

, capability. 

FEATURES • Data Bus Buffer Driver for #-tCOM·8 Microprocessor Family 

• Low I nput Load Current - 0.25 mA Maximum 

• High Output Drive Capability for Driving System Data Bus 

• 3.65V Output High Voltage for Direct Interface to 
#-tCOM·8 Microprocessor Family 

• Three State Outputs 

• Reduces System Package Count 

• Available ,in 16 pin packages: Cerdip' and Plastic 

PIN CONFIGURATION 
'cs vce 

DOo DIEN 

DBO D03 

DIO DB3 PIN NAMES 
DO, DI3 DBD DB3 Data Bus 8. Directional 

010 01 3 D.ta Input 

DB, D02 000 - 003 Oat. Output 

OlEN Data in Enable Directton Control 

DB2 
CS Chip Select 

Rev/2 
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Microprocessors like the 8080A are MOS devices and are generally capable of driving 
a single TTL load. This also applies to MOS memorv devices. This type of drive 
is sufficient for small systems with a few components, but often it is necessary to 
buffer the microprocessor and memories when adding components or expanding to a 
multi-bOard system. 

The ~PD8216/8226 is a four bit bi-directional bus driver specifically designed to buffer 
microcomputer system components. 

Bi-Directional Driver 

Each buffered line of the four bit driver consists of two separate buffers. They are 
three state in nature to achieve direct bus interface and bi-directional capability. On 
one side of the driver the output of one buffer arid the input of another are tied 
together (DB), this is used to interface to the system side components such as mem
ories, I/O, etc. Its interface is directly TTL compatible and it has high drive (55 mAl. 
For maximum flexibility on the other side of the driver the inputs and outputs ilre 
separate. They can be tied together so that the driver can be used to buffer a true 
bi-directional bus such as the 8080A Data Bus. The DO outputs on this side of the 
driver have a special high voltage output drive capability (3.65V) so that direct inter
face.to the 8080A processor is achieved with an adequate amount of noise immunity 
(650 mV worst case). 

Control Gating CS, OlEN 

The CS input is used for device selection. When CS is "high" the output drivers are 
all forced to their high-impedance state. When it is "low" the device is selected 
(enabled) and the data flow direction is determined by the 01 EN input. 

The OlEN input controls the data flow direction (see BlockOiagrams for complete 
truth table). This directional control is accomplished by forcing one of the pair of 
buffers to its high impedance state. This allows the other to transmit its data. This is 
accomplished by a simple two gate circuit. 

The ~PB8216/8226 is a device that will reduce component count in microcomputer 
systems and at the same time enhance noise immunity to assure reliable, high 
performance operation. 

8226 

DIOo-----[~-+-......, DIO 
DBa 

DOa 

011 o---I--[~-+-......, 

"'--0 
Dil 

DBI ...... --oDBl 

DOl 

D 12 O-----lr----t :>--+---. 
"'---0 DB2 

DI2 

D02 

D 1.3 0---1--1 >-+--., ...--<> DI3 
DB3 

D03 

CS ~--4H'-----OCS 
DIEN o---*-----J DIEN 
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DESCRIPTION 

BLOCK DIAGRAMS 

D1EN os RESULT 

0 0 01 ;Dll 

1 0 DB" DO 

0 1 
)Hi9h Impedance 
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JJ. P 88216/8226 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE <D 

Operating Temperature .. . . . ... o°c to '70°C 
Storage Temperature (Cerdip) -65°C to +150°C 

(Plastic) ......................... -65°C to+125°C 
All Output and Supply Voltages 
All Input Voltages. 
Output Currents 

· . -0.5 to +7 Volts 
· -1.3 to +5.5 Volts 
· ....... 125 mA 

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

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP CD MAX 

Input Load Current IF 1 -0.5 rnA VF 0.45 
OlEN. CS 
Input Load Current All IF2 -0.25' rnA VF 0.45 
Other Inputs 

Input Leakage Curren,! IRl 20 ~A VR -- 5.25V 
OlEN. CS 
Input Leakage Current IR2 10 ~A VR C 525V 
Dllnputs 

Input Forward Voltage Vc -1.3 V IC' -5 rnA 
Clamp 

Input "Low" Voltage VIL 0.95 V 

Input "High" Voltage VIH 2.0 V 

Output Leakage Current DO IJl 20 pA Vo = O,45f5.25V 
(3-$late) 08 10 100 

Power Supply Current 8216 lee 130 rnA 
8226 lee 120 rnA 

VOLl 0.45 V DO Outputs IOL 15 rnA Output "Low" Voltage 
DB Outputs 10L 25 rnA 

Output "Low" Voltage 
8216 VOL2 0.6 V DB Outputs 10L ' 55 rnA 

8226 VOL2 0.6 V DB Outputs 10H 50 rnA 

Output "High" Voltage VOHl 3.65 V DO Outputs IOH -- 1 rnA 

Output "High" Voltage VOH2 2.4 V DB Outputs IOH 10mA 

Output Short Circuit lOS -15 ··65 mA DO Outputs Vo OV 
Current ·30 --120 rnA DB Outputs Vee - 5.0V 

Note: (j) TYPical values are for Ta = 25°e, Vee = 5.0V. 

LIMITS TEST 
~PARAMETER SYMBOL UNIT CONDITIONS MIN TYP MAX' 

Input Capacitance CIN 8 pF VBIAS ~ 2.5V 

Output Capacitance COUTl 10 (2) pF VCC ~ 5V 

Output Capacita.nce COUT2 18Q) pF Ta~25°C 
f = 1 MHz 

Notes: CD This parameter is periodically sampled and not 100% tested, 

~ DO Output, 

Q) DB Output. 
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Output Disable Time to 35. 

Notes: (j) Typical values are for Ta = 25°C, VCC = 5.0V 

~ DO Outputs, CL = 30 pF, R 1 = 300/10 Kn, R2 = 600/1 Kn, 

DB Outputs, CL = 300 pF, Rl = 90/10 Kn, R2 = 180/1 Kn. 

@ DO Outputs, CL = 5 pF, Rl = 300/10 Kn, R2 = 600/1 Kn, 

DB Outputs, CL = 5 pF, Rl = 90/10 KR R2 = 180/1 Kn. 

® Input pulse amplitude: 2.5V 

Input rise and fall times of 5 ns between 1 and 2 volts. 

Output loading is 5 mA and 10 pF. 

Speed measurements are made at 1.5 volt levels. 

UNIT TEST CONDITIONS 

ns CL = 30 pF, Rl = 300n, 
R =600n® 

ns 

ns @ ® 

TEST CIRCUIT 

INPUTS ______ --'X1._5V ____________ _ 

~tFD 
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OUTPUT 
ENABLE 

OUTPUTS 

1.5V 1.5V 

~PB8216/ 8226.0 
(Cerdip) 

ITEM MILLIMETERS 

19.9 MAX o 784 MAX 

'.06 0042 

~,54 0,10 

046'0.10 0018'0(1)4 

1778 0" 
2.54 MIN O.10MIN 

4.58MAX 0.181 MAX 

!W8MAX a.20MAX 

0.30 

0.25 

0.25· ~:~~ 00098 + ~'6~~: 

/lPB8216/8226C 
(Plastic) 

ITEM MILLIMETERS INCHES 

194MAX 076MAX 

081 003 

25' 0," 

002 
1778 070 

" 0051 

254MIN o 10MIN 

05MIN 002 MIN 

4.05 MAX O.16MAX 

4.55 MAX O.18MAX 

'" ~~-~-
6.4 02, 

'0.10 

'" 0,05 

fL PB8216/8226 

AC CHARACTERISTICS 

TIMING WAVEFORMS 

PACKAGE OUTLINE 
IlPB8216C/D 
J,tPB8226C/D 

SPS216/S226-S-77-GN-CA T 



PROGRAMMABLE COMMUNICATION INTERFACE 

DESCR I PTION The ~PD8251 Universal Synchronous/Asynchronous ReceiverlTransmitter (USART) is 
designed for microcomputer systems data communications. The USART is used as a 
peripheral and is programmed by the ~PD8080 or other processor to communicate in 
commonly used serial data transmlssi(:m techniques including IBM Bi-Sync. The USART 
receives serial data streams and converts them into parallel data characters for the 
processor. While receiving serial data,the USART will also accept data characters from 
the processor in parallel format, convert them to serial format and transmit. The USART 
will signal the processor when it has cOmpletely received or transmitted a character and 
requires service. Complete USART STAT!-,S including data format errors and control 
signals such as Txl; and SYNDET is available to the processor at any tim!!. 

F EATU R ES • Asynchronous or Synchronous Operation 

PIN CONFIGURATION 

Asynchronous: 
5·8 Bit Characters 
Clock Rate-1, 160r64x Baud Rate 
Break Character Generation 
Select 1, 1·1/2, or 2 Stop !3its 
F a I se Start B it Detector 

Synchronous: 
5-8 Bit Characters 
Internal or External Character Synchronization 
Automi;ltic Sync Insertion 
Single or Double Sync Characters 

• Baud Rate - Synchronous - DC to 56K Baud 
- Asynchronous - DC to 9.6K Baud 

• Full Duplex, Double Buffered Transmitter and Receiver 
• Parity, Overrun and Framing Flags 
• Fully Compatible with 8080 
• All Inputs and Outputs are TTL Compatible 
• Sil")gle +5 Volt Supply 
• Separate Device, Receive and Transmit TTL Clocks 
• 28 Pin Plastic DIP Package 
• N-Channel MOS Technology 

02 OJ 

03 00 PIN NAMES 
1:;)1-00 Data Bus (8 bits) 

RxO vcc CID Control or Data is to be Written or Read 
RD Read Data COnimand 

GNO RxC WR Write Data or Control Command 

CS Chip Enable 

04 PTR eLi< Clock P41se (TTl) 

05 FITS RESET Reset 
TxC Transmitter Clock (TtL) , 

06 
j.lPD OSR 

8251 
07 RESET 

TxD Transmitter Data 
R)(C - Receiver Clock (TTL) 

RxD Receiver Data 
R~RDY Receiver Rea,dy (has character for 8080) 

TXC CLK TxAOY Transmitter Ready (r-eady for char, from 8080) 

QSR Data Set Ready 

WR TxO tYff3 Oata Terminal Ready 

S-YNOET Sync Detect 

CS" TxE A'fS - ReQlIest t(l Send D<tta 
CTS Clear tq Senc;f Data 

ciD CTS TxE Transmitter EmptY 

R1'S SYNOET 
Vec +5 Volt Supply 

GNO Ground 

RxROY TxROY 

Rev/1 

215 



The J,lPD8251 Universal Synchronous/Asynchronous ReceiverlTransmitter is designed 
specifically for 8080 microcomputer systems but works with most 8-bit processors. 
Operation of the 8251, like other I/O devices in the 8080 family, is programmed by 
system software for maximum flexibility. 

In the receive mode, a communication interface device must convert incoming serial 
format data into parallel data and make certain format checks on the data. And in" the 
transmit mode, the device must format data into serial data. The device must also supply 
or remove characters or bits that are unique to the communication format in use. By 
performing conversion and formatting services automatically, the USART appears to the 
processor as a simple or "transparent" input or output of byte-oriented parallel data. 

c/o RO WR CS 

0 0 1 -0 8251 -+ Data Bus 
0 1 0 0 Data Bus -+ 8251 
1 0 1 0 Status -+ Data Bus 

1 1 0 0 Data Bus -+ Control 

X X X 1 

X 1 1 0 
Data Bus -+ 3-State 

" Operating Temperature ............ . . . . . . . . . . . . . . . . .. - O°C to + 70°C 
Storage Temperature ............................... -65°C to +125°C 
All Output Voltages ................................ -0.5 to +7 Volts 
All Input Voltages .................................. -0.5 to +7 Volts 
Supply Voltages .......... _ ........................ -0.5 to +7 Volts 

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



p.PD8251 

DC CHARACTERISTICS 

CAPACITANCE 

PACKAGE OUTLINE 
IlPD8251C 

LIMITS 

PARAMETER SYMBOL MIN TYP 

Input Low Voltage VIL GND -.5 

Input High Voltage VIH 2.0 

Output Low Voltage VOL 

Output High Voltage VOH 2.4 

Data Bus Leakage IDL 

I nput Load Current IlL 

Power Supply Current ICC 45 

Ta = 25°C; VCC = GND = OV 

LIMITS 
PARAMETER SYMBOL MIN TYP MAX 

Input Capacitance C'N 10 

I/O Capacitance C,iO 20 

ITEM MILLIMETERS INCHES 

A 38.0 MAX. 1.496 MAX. 

B 2.49 0.098 

C 2.54 0.10 

0 0.5± 0.1 0.02 ± 0.004 

E 33.02 1.3 

F 1.5 0.059 

G 2.54 MIN. 0.10 MIN. 

H 0.5MIN. 0.02 MIN. 

I 5.22 MAX. 0.205 MAX. 

J 5.72 MAX. 0.225 MAX. 

K 15.24 0.6 

L 13.2 0.52 

M 
+0.10 

0.25 _ 0.05 
+ 0.q04 

0.01 _ 0.002 

MAX UNIT TEST CONDITIONS 

0.8 V 

VCC V 

0.45 V 10L = 1.7mA 

V 10H =-100/LA 

-50 VOUT = 0.45V 

10 
/LA 

VOUT- VCC 

10 IJA @5.5V 

80 mA 

UNIT TEST CONDITIONS 

pF Ie = 1 MHz 

pF Unmeasured pins returned 
to GND 
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'sus PARAMeTERS: CD 
Ta = O°C to 70°C; Vee'" 5.0V· ± 5%;GND = OV 

pARAMETER SYMBOL ,I 

Address Stable before READ, ICS, ciD} 'AR 

Address Hold Time for READ, (CS', CO) tRA 

READ Pulse Width 

Data Delay from READ 

READ to Data Floating 

Recovery Time Between WR ITES ® 

Address Stable before W.f,l:tTE 

Addre~s Hold Time for WAlTE 

WRITE ~ulse Width 

Data Sel·Up Time for WRITE 

Data Hold Time fO! WRITE 

clock Period ® 
Clock Pulse Width 

ClOCk Rise and Fall Time 

TIID Delay from Falling Edge of TIIC 

RII Data Set-Up Time to Sampling Pulse 

AK Data Hold Time to Sampling Pulse 

Transmitter Input Clock Frequency 
IX Baud Rate 
t6X and 64X Baud Rate 

Transmitter Ihput Clock Pulse Width 
1X Baud Rate 
16X and 64X Baud Rate 

'RA 

'RD 

'OF 

tRv 

'AW 

'WA 

'WW 

toW 

'WD 

tOTII 

tSAII 

tHRx 

'TPW 

Transmitter Input Clock Pulse Delay tTPD 
IX Baud Aate 
16X and 64X Baud Rate 

Receiver Input Clock Frequency 
IX Baud Rate 
t6X and 64X Baud Rate 

Receiver Input Clock Pulse Width 

IX Baud Rate 
16X and 64X Baud Rate 

Receiver Input Clotk Pulse Delay 
O( Baud flate 
16X aM 64X Baud Rate 

T,ltRDY Delay from Center of Data Bit 

RxADY Delay from Center of Data Bit 

Internal Syndet Delay from Center of 
Data Bit 

External Syndet Set-Up Time before 
Falling Edge of FIxC 
TxEMPTY Delay from Center of Data Bit 

Control De!ay from Rising Edge of 
WRIT'E {TltE, D~R, t-i=S) 
Control to READ Set-Up Time (~, CTS) 

fR, 

tRPW 

tAPD 

'R, 

'ES 

tTxE 

'WC 

'CR 

LIMITS 

MIN I TY. I MAX ~ UNIT 

READ 

50 

430 

25 

WRITE 

20 

20 

'400 

",00 

~o 

OTHER TIMING 
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DC 
DC 

12 

15 

3 

.420 

DC 

DC 

12 

15 
3 

16 

16 

350 

200 

us 
0.71CY 

50 

56 
520 

56 
520 

16 

20 

25 

16 

16 

ri; 

'CY 

"; 

'CY 
'CY 

'CY 
'CY 

KI~l 

KH, 

'CY 
'CY 

'CY 
'CY 

'CY 

'CY 

'CY 

'CY 

'CY 

'CY 

'CY 

TEST CONDITIONS 

CL - 100pF 

CL'" 100pF 

CL~15pF 

CL'" 100pF 

CL" 100pF 

Notes: <D AC timings measured at VOH " 2.0, VOL" 0.8, and with load Circuit of Figure 1. 
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@ This recovery time is for inillalilation only. when MODE, SYNC1, SYNC2, COMMAND and first DATA BYTES afe written Into 
the USAR1. Subsequent writing of both COMMAND and DATA are only allowed when TxRDY.o 1. 

@ The TKC and RxC frequencies have the following limitations with respect to elK. 
For lX Baud Rate, fTx or fRx';; 1/{30 tCY) 
For l6X and 64X Baud Rate, 'Tx or fRx .;; 1/14.S 'CY) 

@ Reset Pulse Width '" 6 tCY minimum. 

'" .s 2V 

>" 
510n « 

...J 
w 
0 
I-
:J 
0-
I-
:J 
0 

24Kn <1 

Figure 1. 

+20 

+10 

0 

-10 

-20 
-100 

L 
~ 

/ ['SPEC 

/" 
-50 o +50 

A CAPACITANCE (pF) 

Typical A Output 

+100 

Delay Versus A Capacitance (pF) 

TEST LOAD CIRCUIT 

fLPD8251 

AC CHARACTERISTICS 



p.PD8251 

TIMING WAVEFORMS 

ClIl,~-----'''- - - -- - '- - -- -

-----~--------~------~--------~--

tAW 
~READ----:-~~~~----------------------~=r~;:~~ ______ ~ 

WRiTE ----------'" :to 
TXE,6fR,RTS ___________________ 'W_C_~-J~--------------

BSR,CTS-----------~y~t::---'C-R-_:i--'7---------------------------------
READ -F I 

READ AND WRITE TIMING 

TXC. I'XBAUDI~L==='TPW-== -----+d1=-: =_='_TPD=-=~~::..-.---
. ~'6TXCPERIODS ~ 

T,;C 116x BAUDI f-'DTX ' 

TxD ----~_ .. 

TRANSMITTER CLOCK AND DATA 

RxCIIXB:~:,~~==::'SRX==~+~. :=:=:!'H~RX ~'~~-_--__ --
INTERNAL ~I------'RPW ----.. :I.-I.o ___ ----'RPD ---=t---i 
SAMPLING -=~~========~~~~======~n~~~~~~~~~~~~~~~~~ PULSE RxD ---1: START BIT 

R;c (16x BAUO) 

INTERNAL 
SAMPLING ______________ ~I_,,_--------------.. L-----------
PULSE 

RECEIVER CLOCK AND DATA 

RxD START BIT DATA BITS 

'RX RXRDY _________________________ ~~ 

~----------------------------------------------, r-------
TXEMPTY~ 

Tx ROY ~ 'TX1f='-____ _ 
WRi'Ti I""U 
TXDWRM1A':--.REK'I'N' GSYTSETART SWITR.ITE 2DnAdTBAYSTIETS l~ WR ITE 3rd BYTe 

lQ~I"'r.:! • il (PARITY BIT1STOPl BIT 'START SIT.-

I- 1st DATA BYTe • I" 2nd DATA BYTE 

TxRDY AND RxRDY TIMING (ASYNC MODE) 

RxD AST BI 

!JS F-C. RESET BY 
SVNDET SOFTWARE 
IOUTPUn-----------------------------------.!. COMMAND 

INTERNAL SYNC DETECT 

~--,L ____ j---~~I----J~~L----~--~ 
_ _______ ~~I~~-~rE~S---U"----------

SYNDET _~ 'K 

(INPUT) 

RxD : = = = = = = =::. : : jl======~~~=::c=======::J1 .. 1-:-,-' ------1st DATA BYTE------~.I 

EXTERNAL SYNC DETECT 
Note: <D Write and Read pulses have no timing limitation with respect to elK. 
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PIN 

NO. SYMBOL NAME 

1,2, D7~ DO Data Bus Buffer 
27,28 
5~8 

26 VCC VCC Supply Voltage 

4 GND Ground 

Read/Write Control logic 

21 RESET Reset 

20 ClK Clock Pulse 

10 WR Write Data 

13 RD Read Data 

'12 C/O Control/Data 

11 CS Chip Select 

Modem Control 

22 DSR Data Set Ready 

24 DTR Data Terminal Ready 

23 RTS Request to Send 

17 CTS Clear to Send 

220 

FUNCTION 

An 8-bit, 3-state bi-directional buffer used to 
interface the 8251 to the processor data bus. 
Data is transmitted or received by the buffer in 
response to input/output or Read/Write instruc-
tiOns from the processor. The Data Bus Buffer 
also transfers Control words, Command words, 
and Status. 

+5 voltsupply 

Ground 

This logic block accepts inputs from the pro-
cessor Control Bus and generates control signals 
for overall USART operation. The Mode 
Instruction and Command Instruction registers 
that store the control formatifor device func-
tional definition are located in the Read/ 
Write Control logic. 

A "one" on this input forces the USART into the 
"Idle" mode where it will remain until reinitial-
ized with a new set Of control words. Minimum 
RESET pulse width is tCY' 

The ClK input provides for internal device tim-
ing and is usually connected to the Phase 2 (TTL) 
output of the !,PB8224 Clock Generator. 
External inputs and outputs are not referenced 
to ClK, but the ClK frequency must be 30 
times the Receiver or Transmitter clocks in the 
synchronous mode and 4.5 times for the 
asynch ronous mode. 

A "zero" on this input instructs the !,PD8251 
to accept the data or control word which the 
processor is writing out to the USART via the 
data bus. 

A "zero" on this input instructs the !,PD8251 
to place the data or status information onto the 
Data Bus for the processor to read. 

The Control/Data input, in conjunction with the 
WR and REi inputs, informs US,ART to accept or 
provide either a data'character, control word or 
status information via the Data Bus. 
0= Data; 1 = Control. 

A "zero" on this input enables the USART for 
reading and writing to the processor. 

The !,PD8251 has a set of control inputs anq 
outputs which may be used to simplify the 
interface to a Modem. 

The Data Set Ready input can be tested by the 
prQcessor via Status information. The DSR input 
is n'ormally used to test Modem Data Set Ready 
condition. 

The Data Terminal Ready output can be con-
trolled via the Command word. The DTR output 
is normally used to drive Modem Data Terminal 
Ready or Rate Select lines. 

The Request to Send output can be controlled 
via the Command word. The RTS output is 
normally used to drive the Modem Request to 
Send line. 

A "zero" on the Clear to Send input enables the 
USART to transmit serial data if the TxEN bit in 
the Command Instruction register is enabled 
(one). 

fL PD8251 

PIN IDENTIFICATION 



ILPD8251 

TRANSMIT BUFFER/ 
CONVERTER 

PIN IDENTIFICATION 
(CONT.) 

8251 INTERFACE TO 8080 
STANDARD SYSTEM BUS 

The Transmit Buffer/Converter receives parallel data from the Data Bus Buffer via the 
internal data bus, converts parallel to serial data, inserts the necessary characters or 
bits needed for the programmed communication format and outputs composite serial 
data on the TxD output. 

PIN 

NO.' SYMBOL NAME 
FUNCTION 

The Transmit Control Logic accepts and outputs 
Transmit Control Logic all external and internal s!gnals necessary for 

serial data transmission. 
15 TxRDY Transmitter Ready Transmitter Ready signals trye processor that the 

transmitter is ready to accept a data character. 
TxRDY can be used as ap interrupt or may be 
tested through the Status information for Polled 
operation. Loading a character from the pro-
cessor automatically resets TxR DY. 

18 TxE Transmitter Empty The Transmitter Empty output signals the 
processor that the USART has no further char-
acters to transmit. TxE is aut9matically reset 
upon receiving a data character from the pro-
ceSsor. In half-duplex, TxE can be used to signal 
end of a tran~mission and request the processor 
to "turn the line around." The TxEn bit in the 
command instruction does not effect TxE. 
In the Synchronous mode, a "one" on this OUt-

put indicates that a Sync character 9r charac-
ters are about to be automatically transmitted 
as "fillers" because the next data character has 
not been loaded. 

9 TxC Transmitter Clock The Transmitter Clock c9ntrols the serial charac-
ter transmi~sion rate. In the Asynchronous 
mode, the TxC frequency is a multiple of the 
actual Baud Rate. Two bits of the Mode Instruc-
ti9n select the multiple to be 1 x, 16x, or 64x 
!l:!£..Baud Rate. In the Synchronous mode, the 
TxC frequency is automatically selected to 
equal the actual !laud Rate. 
Note that for both Synchronous and Asynchro-
nous modes, serial data is Shifted out of the' 
USART by the falling edge of TxC. 

19 TxD Transmitter Data The Transmit Control Logic outputs the 
composite serial data stream on this pin. 

~ ADDRESS BUS j 
AO 

~ CONTROL BUS ~ 
I/O R I/OW RESET 

1>2 
(TTL) 

\ DATA BUS J 
/). 

8 

( V 
CIO -

CS 07 - DO RD WR RESET CLK 

8251 
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The Receiver Buffer accepts serial data input at the RxD pin and converts the data 
from serial to parallel format. Bits orcharacters required for the specific communica· 
tion technique in use are checked and then an eight-bit "assembled" character is 
readied for the processor. For communication techniques which require less than 
eight bits, the IlPD8251 sets the extra bits to "zero." 

PIN 

NO. I FUNCTION 
SYMBOL NAME 

Receiver Control Logic 
This block manages a.ll activities related to 
incoming data. 

14 RxRDY Receiver Ready The Receiver Ready output indicates that the 
Receiver Buffer is ready with an "assembled" 
character for input to the processor. For Polled 
operation, the processor can check RxRDY 
using a Status Read or RxRDY can be can· 
nected to the processor interrupt structure. 
Note that reading the character to the pro· 
cessor automatically resets RxRDY. 

25 RxC Receiver Clock The Receiver Clock is the rate at which the 
incoming character is received. In the Asynchro-
nous mode, the RxC f~!liluency may be 1,16 
or 64 times the actual Baud Rate but in the 
Synchronous mode the RxC frequency .must 
equal the Baud Rate. Two bits in the mode 
instruction select Asynchronous at 1 x, 16x or 
64x or Synchronous operation at 1 x the Baud 
Rate. 

Unlike TxC, data is sampled by the ILPD8251 
on the rising edge of RxC. <D 

3 RxD Receiver Data A composite serial data stream is received by 
the Receiver Control Logic on this pin. 

16 SYNDET Sync Detect Th'e SYNC Detect pin is only used in the 
Synchronous mode. The ILPD8251 may be pro-
grammed through the Mode Instruction to 
operate in either the internal or external Sync 
mode and SYNDET then functions as an output 
or input respectively. I n the internal Sync mode, 
the SYNDET output will go to a "one" when 
the ILPD8251 has located the SYNC character 
in the Receive mode. If double SYNC 
character (bi-sync) operation has been pro-
grammed, SYNDET will go to "one" in the 
middle of the last bit of the second SYNC 
character. SYNDET is automatically reset to 
"zero" upon a Status Read or RESET. In the 
external SYNC mode, a "zero" to "one" tra~si-
tion on the SYNDET input will cause the 
ILPD8251 to start aSsembling data character 
on the next falling edge of R'XC. The length of 
the SYNDET input should be at least one RxC 
period, but may be removed once the 
ILPD8251 is in SYNC. 

Note: <D Since the "PD8251 will frequently be handling both the reception and transmission 
for a given link, the Receive and Transmit Baud Rates will be same. RxC and TxC 
then require the same frequency and may be tied together and connected to a single 
clock source or Baud Rate Generator. 

Examples: If the Baud Rate equals 110 (Async): If the Baud Rate equals 300: 

RXc or fXC equals 110 Hz (1x) RxC or TxC equals 300 Hz (1x) A or S 
RxC or TxC equals 1.76 KHz (16x) RxCor TxC equals 4800 Hz (16x) A only 
R'XC or 'i'i<'C equals 7.04 KHz (64x) RxC or TxC equals 19.2 KHz (64x) A only 
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ILPD8251 
OPERATIONAL 

DESCRIPTION 
A set of control words must be sent to the J,lPD8251 to define the desired mode. and 
communications format. The control words will specify the BAUD RATE FACTOR 
(1x, 16x, 64x), CHARACTER LENGTH (5to 8), NUMBEROF STOP BITS 
(1,1-1/2,21. ASYNCHRONOUS or SYNCHRONOUS MODE, SYNDET (IN o~ Olm, 
PARITY, etc. . 

After receiving the control words, the IlPD8251 is ready to communicate. TxRDY is 
raised to signal the processor that the USART is ready to receive a character for trans
mission. When the processor writes a character to the USART, TxRDY is auto
matically reset. 

Concurrently, the J,lPD8251 may receive serial data; and after receiving an entire 
character, the RxRDY output is raised to indicate a compl~ted character is ready for 
the processor. The processor fetch will automatically reset RxRDY. 

Note: The IlPD8251 may provide faulty RxRDY for the first re~d after power-on or 
for the first read after receive is re-~nable.d bY a command instruction (RxE). 
A dummy read is recommendeci to clear fauity RxRDY. But this is not the 
case for the first read after ilardware or software reset after the device . 
operation has once been established. 

The IlPD8251 cannot transmit until the TxEN (Transmitter Enabie) bit has 
been set by a Command 1nstruction and lIntil the CTS (Clear to Send} input is a \,:. 
"zero". TxD is held in the "marking" stat~ after Reset awaiting new Command r 
Words. 

MPD8251 PROGRAMMING Th~ USART must be loaded wii:h a group of two to four control words provided by 
the processor before, data reception and transmission can begin; A Reset (interrial or 
external) mllst immediately proceed the control words which are used to program the 
cOmplete operational description of the communications interface. If an extermil 
RESET is not available, three successive 00 Hex or two successive 80 Hex command 
instructions (C/O = 1) followed by a software tes~t command instruction (40 Hex) 
can be used to inii:ialize the 8251. 

There are two control word formats: 

1. Mode Instruction 
2. Command Instruction 

MODE I NSTRUCTION This control word specifies the gel'!er~lcharacteristics of the interface regarding the 
SYNCHRONOUS or ASYNCHRONOUS MobE, BAUD RATE FACTOR, CHARACTER 
LENGTH, PARITY, and NUMBER OF STOP BITS. Once the Mode Instruction 
has been received, SYNC characters or Command Instructions may be inserted depend
ing on the Mode Instruction content. 

COMMAND INSTRUCTION This control word will b.e Interpreted as a SYNC charatter d~finition if immedi~tely 
preceded by a.Mode Instruction which specified a Synchronous format. After the 
SYNC character(s) are specified or after an Asynchronous Mode Instruction, all sub· 
sequent control words will be interpreted as an Lipdate to the Command Instruction. 
Command InstrLiction updates may occur at any time during the data block. To 
modify the Mode Instructiori, a bit may be set in the Command Instruction Which 
causes an internal Reset which aliows a new Mode Instruction to be accepted. 
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C/O= 1 MODE INSTRUCTION 

C/O" = 1 SYNC CHARACTER 1 } SYNC MODE 

C/O = 1 SYNC CHARACTER 2 ONLY CD 
C/O = 1 COMMAND INSTRUCTION 

C/O = 0 DATA 
r' 

C/O" = 1 COMMAND INSTRUCTION 

C/O = 0 I- DATA 

C/O = 1 COMMAND INSTRUCTION 

NOTE CD The second SYNC character is skipped if MODE instruction 
has programmed the 8251 to single character Internal SYNC 
Mode. Both SYNC characters are skipped if MODE instruction 
has programmed the 8251 to ASYNC mode. 

The }.lPD8251 can operate in either Asynchronous or Synchronous communication 
modes. Understanding how the Mode Instruction controls the functional operation 
of the USART is easiest when the. device is considered to be two separate components, 
one asynchronous and the other synchronous, which share the same support circuits 
and package. Although the format definition can be changed at will or "on the fly", the 
two modes will be explained separately for clarity. 

When a data character·is written into the }.lPD8251, the USART automatically adds 
a START bit (low level or "space") and the number of STOP bits (high level or 
"mark") speCified by the Mode Instruction. If Parity has been emibled, an odd or 
even Parity bit is inserted just before the STOP bits(s), as specified by the Mode 
Instruction. Then, depending on CTS and TxEN, the character may be transmitted 
as a serial dilta stream at the TxD output. Data is shifted out by the falling edge of 
TxC at TxC, TxC/16 or TxC/64, as defined by the Mode Instruction. 

If no data characters hav,e been loaded into the }.lI'D8251, or if all available characters 
have been transmitted, the TxD output remains "high" (marking) in preparation 
for sending the START bit of the next character provided by the processor. TxD may be 
forced to send a BREAK (continuously low) by setting the correct bit in the 
Command Instruction. 

The .RxD input line is normally held "high" (marking) by the transmitting device. 
A falling edge at RxD signals the possible beginning of a START bit and a new 
character. The START bit is checked by testing for a "low" at its nominal center 
as specified by the BAUD RATE. If a "low" is detected again, it is considered valid, 
and the bit assembling counter starts counting. The bit counter locates the approxi
mate center of the data, parity (if specified). and STOP bits. The parity error flag (PE) 

is set, if a parity error occurs. Input bits are sampled at the RxD pin with the rising 
edge of RxC. If a high is not detected for the STOP bit, which normally signals the end 
of an input character, a framing error (FE) will be set. After a valid STOP bit, the input 
character is loaded into the parallel Data Bus Buffer of the }.lPD8251 and the RxRDY 
signal is raised to indicate to the processor that a character is ready to be fetched. If the 
processor has failed to fetch the previous character, the new character replaces the old 
and the overrun flag, (OE) is set. All the error flags can be reset by setting a bit in the 

. Command Instruction. Error flag conditions will not stop subsequent USART operation. 
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IJ. PD8251 

MODE 
INSTRUCTION FORMAT 
ASYNCH RONOUS MODE 

TRANSMIT/RECEIVE 
FORMAT 

ASYNCH RONOUS MODE 

1 S21 SI J EP }EN 1 L21 Ll J B21 Bl J 

L BAUD RATE FACTOR 

0 1 0 1 

0 0 1 1 

SYNC (IX) (16X) (64X) MODE 

CHARACTER LENGTH 

0 1 0 1 

0 0 1 1 

5 6 7 B 
BITS BITS BITS BITS 

PARITY ENABLE 
1 = ENABLE 0= DISABLE 

EVEN PARITY GENERATION/CHE 
1 = EVEN 0= ODD 

NUMBER OF STOP BITS 

0 1 0 1 

0 0 1 1 

INVALID 
1 1% 2 

BIT BITS BIT~ 

TxD MARKING DATA BITS 
ST~ 
BITS L 

RxD 

. TRANSMITTER OUTPUT 

,--S_T_:_I~_T.....J __ D_A_T-I~ \-oB I_T_S _'--__ ---' 

RECEIVER INPUT 

CPU BYTE (5-8 BITS/CHARI 

DATA C~~RACTER 
ASSEMBLED SERIAL DATA OUTPUT (TxD) 

,--S_~_~_~_T~ __ D_A_T_A~~HARACTER 
TRANSMISSION FORMAT 

SERIAL DATA INPUT (RxD) 

DATA CHARACTER 

STOt;"! 
BITS L 

STOD 
BITS 

BITS 
STO[J 

~---~~----~--~ 

CPU BYTE (5-8 BITS/CHAR) <D 

DATACH;~ 
NOTEQ): IF CHARACTER LENGTH IS DEFINED AS 5, 6, OR 7 

BITS; THE UNUSED BITS ARE SET TO "ZERO." 

RECEIVE FORMAT 

CK 
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As in Asynchronous transmission, the TxD output remains "high" (marking) 
until the IlPD8251 receives the first character from the processor which is usually 
a SYNC character. After a Command Instruction has set TxEN and after Clear 
to Send (C'fS) goes low, the first character isserially transmitted. Data is 
shifted out on the falling edge of TxC and the same rate as TxC. 

Once transmission has started, Synchronous Mode format requites that the serial 
data stream at TxD continue at the TxC rate or SYNC will be lost. If a data character 
is not provided by the processor before the IlPD8251 Transmitter Buffer becomes 
empty, the SYNC character(s) loaded directly following the Mode Instruction will 
be automatically inserted in the TxD data stream. The SYNC character(s) are inserted 
to fill the line and maintain synchronization untii new data characters are available 
for transmission. If the IlPD8251 becomes empty, and must send the SYNC chatacter(sl. 
the TxEMPTY output is raised to signal the processor that the Transmitter Buffer 
is empty and SYNC characters are being transmitted. TxEMPTY is automatically 
reset by the next character from the processor. 

TxEMPTY go high at the middle of the last data bit when the Transmit Register is 
EMPTY. TxEMPTY goes low again as sync characters are transmitted. See.figure below. 

FOR SINGLE SYNC CHARACTER OPERATION 

TxD 'Y DATA X DATA X SYNC X SYNC X DATA X DATA x== 
DATA WRITE --------------...... 

TxEMPTY --------~~---------
CENTER OF LAST BIT 

FOR DOUBLE SYNC CHARACTER OPERATION (BISVNCI 

TxD ~ DATA X SYNC1 X SVNC2 X DATA X DATA x=: 
DATAWRITi: ______ ..J 

TxEMPTY ----~~~-------------------
CENTER OF LAST BIT 

TxD Y DATA X SYNC1 X SYNC2 X DATA X DATA x: 
DATAWRITE __________ ..J 

TxEMPTY --~~~-----------
CENTER OF LAST BIT 

In Synchronous Receive, character synchronization can be either external or internal. 
If the internal SYNC mode has been selected, and the Enter HUNT (EH) bit 
has been set by a Command Instruction, the receiver goes into the HUNT mode. 

Incoming data on the RxD input is sampled on the rising edge of RxC, and the 
Receivl!r Buffer is compared with the first SYNC character after each bit has been 
loaded until a match is found. If two SYNC characters have been programmed, the 
next received character is also compared. When the SYNC character(s) programmed 
have bel!n detected, the IlPD8251 leaves the HUNT mode and is in character synchro· 
nization. At this time, the SYNDET (output) is set high. SYNDET is automatically 
reset by II STATUS READ. 

If external SYNC has been specified in the Mode Instruction, a "one" applied 
to the SYNDET (input) for at least one RxC cycle will synchronize the USART. 

Parity and Overrun Errors are treated the same in the Synchronous as in the 
Asynchronous Mode. Framing errors do not apply in the Synchronous format. 

The processor may command the receiver to enter the HUNT mode with a Command 
Instruction which sets Enter HUNT (EH) if synchronization is lost. 
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},PD8251 

MODE INSTRUCTION 
FORMAT 

SYNCHRONOUS MODE 

TRANSMIT/RECEIVE 
FORMAT 

SYNCHRONOUS MODE 

I scs I ESD I EP I PEN I L21 L1 I 0 J 0 J 
I CHARACTER LENGTH 

0 1 0 1 

0 0 1 1 

5 6 7 8 
BITS BITS BITS BITS 

CPU BYTES (5-8 BITS/CHAR) 

PARITY ENABLE 
(1 = ENABLE) 
(0 = DISABLE) 

EVEN PARITY GENERATION/CH 
1 = EVEN 
0=000 

EXTERNAL SYNC DETECT 
1 = SYNDET IS AN INPUT 
0= SYNDET IS AN OUTPUT 

. SINGLE CHARACTER SYNC 
1 = SINGLE SYNC CHARACTER 
0= DOUBLE SYNC CHARACTER 

DATA C~+ACTERS 
ASSEMBLED SERIAL DATA OUTPUT (TxD) 

DATACHA~~A_CT_E_R_S ____ ~ 
TRANSMIT FORMAT 

SERIAL DATA INPUT (RxD) 

DATA CHAR .. :_C_T_ER_S ____ ~ 
CPU BYTES (5-8 BITS/CHAR) 

. DATA'C~~RACTERS I 
RECEIVE FORMAT 

ECk 
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After the functional d"finition of the IlP08251 has been specified by the Mode 
I nstruction and the SYNC character(s) have been entered, if in SYNC mode, the 
USART is ready to receive Command Instructions and begin communication. A 
Command .Instruction is used to control the specific operation of the format selected 
by the Mode Instr\Jction. Enable Transmit, Enable Receive, Error Reset and Modem 
Controls are controllepby the Command Instruction. 

After the Mode Instruction and the SYNC character(s), as needed, are loaded, all 
subs~uent "control writes" (C/O = 1) will load or overwrite the Command Instruction 
register. A Fleset operation (internal via CMO IR or external via the RESET input) 
will cause the IlP.08251 t() interpret t.he next "control write", which must immediately 
follOW the reset, as ~ Mode Instruction. 

It is frequently necessary for the processor to examine the "status" of an active 
interface device to determine·if errors have occurred or to notice other conditions 
which require a response from the processor. The IlP08251 has features which 
allow the processor to "read" the device status at any time, A data fetch is issued 
by the processor while. holc!ing the c/o input "high" to obtain device Status Infor· 
mation. Many of the 'bits in the sta~us register are copies of external pins. This dual 
status arran~emenl allows ~e IlP08251 to be used in both Polled and interrupt 
driven environments. Status update can have a maximum delay of a 16 clock period. 

When a parity error is detected, the PE flag is set, and is cleared by setting the 
ER bit in a subsequent Command Instruction. PE being set does not inhibit ~ART 
operation. 

If the processor fails to read a data character before the one following is available, 
the OE flag is set, and is cleared by setting the ER bit in a subsequent Command 
Instruction. Aithough OE being set does not inhibit USART operation, the 
previously received character is overwritten and lost. 

If a valid STOP bit is not detected at the end of a character, the FE flag is set, and 
is cleared by setting theER bit ina subsequent Command In~truction. FE being Sf!t 
does not inhibit USART operation. . 

Note: <D ASYNC mode only. 
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p.PD8251 

COMMAND INSTRUCTION 
FORMAT 

STATUS READ FORMAT 

1 

DO 

l EHI IR I RTS I ER I SBRK I RxE I DTR I TxEN 

4 TRANSMIT ENABLE 
1 "" enable 
0"" disable 

DATA TERMINAL 
READY 
"high" will force DTR 
output to zero 

RECEIVE ENABLE 
1 "" enable 
o =.disable 

SEND BREAK 
CHARACTER 
1 =: forces TxD "low" 
o == normal operation 

ERROR RESET 
1 = reset all error flags 

PE, OE, FE 

REOUEST TO SEND 
"high" will force R'TS 
output to zero 

INTERNAL RESET 
"high" returns 8251 to 
Mode Instruction Format 

-
ENTER HUNT MODE 
1 = enable search for Sync 
Characters 

D1 DO 

DSA ISYNDET 1 FE 

1 
OE 

1 
PE 

1 
TxE .1 AxADY 1 TxADY 

I 1 1 1 L-
SAME DEFINITIONS AS I/O PINS 

PARITY ERROR 
The PE flag is set when a parity 
error is detected. It is reset by' 
the ER bit of the Command 
Instruction. PE does not inhibit 
operation of the 8251. 

OVERRUN ERROR 
The DE flag is set when the CPU 
does not read a character before 
the next one becomes available. - It is reset by the E R bit of the 
Command I nstruction. DE does 
not inhibit operation of the 8251; 
however. the previously overrun 
character is lost. 

FRAMING ERROR (Async only) 
The FE flag is set when a valid 
Stop bit is not detected at the 
end of every character. It is reset 
by the ER bit of the Command 
Instruction. FE does not inhibit 
the operation of the 8251. 

Note: <D TxRDY status bit is not totally equivalent to the TxRDY output pin, the relationship 
is as follows: 

l'xRDY statUS bit .. DB Buffer EmptY 
TxRDY (pin 15) '" DB Buffer EmPty _ CTS .. TxEn 

Q) 
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ASYNCHRONOUS SERIAL INTERFACE TO CRT TERMINAL. 
DC to 9600 BAUD 

PHONE 
LINE 

INTER
FACE 

TELEPHONE 
LINE 

ASYNCHRONOUS INTERFACE TO TELEPHONE LINES 

SYNCHRONOUS 
TERMINAL 

OA PERIPHERAL 
DEVICE 

SYNCHRONOUS INTERFACE TO TERMINAL OR PERIPHERAL DEVICE 

230 

PHONE 
LINE 

INTER 
FACE 

TELEPHONE 
LINE 

SYNCHRONOUS INTERFACE TO TELEPHONE LiNES 

p.PD8251 

APPLICATION OF THE ~PD8251 

SP8251-5-77-GN-CAT 



IIG p.Pb8255 

PROGRAMMABLE PERIPHERAL INTERFACE 

DESCRIPTION The /.LPD8255 is a general purpose programmable INPUT/OUTPUT device designed 
for use with the 8080A microprocessor. Twenty-four (24) 1/0 lines may be pro
grammed in two groups of twelve (group I and group II) and used in three major 
modes of operation. <In the Basic mode, (MODE 0), each group of twelve I/O pins may 
be programmed in a set of 8 and a set of 4 to be input or output. In the Strobed mode, 
(MODE 1), each group may be programmed to have 81iries of input or output. Three 
of the remaining four pins in each group are used for handshaking strobes and inter· 
rupt control signals. The Bidirectional Bus mode. (MODE 2), uses the 81lfies of 
Port A for a bidirectional bus, and five lines from Port C for bus control signals. 
The /.LPD8255 is packaged in a 40 pin plastic DIP. 

F EA TU R ES • Fully Compatible with the 8080A Microprocessor Family 

PIN CONFIGURATION 

• All inputs and Outputs TTL Compatible 

• 24 Programmable I/O Pins 

• Direct Bit SET/RESET Eases Control Application Interfaces 

• 8 - 2 mA Darlington Drive Outputs for Printers and Displays 

• LSI Drastically Reduces System Package Count 

• Standard 40 Pin Dual-In-Line Plastic Package 

PA3 
PA2 
PA, 
PAO 
RO 

CS 
GNO 

A, 
Ao 

PC7 
PCa 
PCs 
I>C4 
PCo 
PC, ' 
PC2 
PC3 
PBo 
PB, 
PB2 

( 

/.LPD 
8255 

Rev/1 

PA4 
PAS 
PAa 
PA7 
WR 
RESET 
00 
0, 
02 
03 
04 
Os 
oa 
07 
vcc 
pa7 
PBa 
PBS 
PB4 
PB3 

OJ-DO 
RESET 
CS 
RD 
WR 
AO.A, 
PA7'PAO 
PB,J'BO 
PC,·pCo 

VCC 
GND 

PIN NAMES 
Data Bus (Bt-Directional! 
Reset Input 

Chip Select 
Read Input 

Write Input 

Port Address 
PortA (Bit) 
PortB (Bid 
Port C (Bid 
+5 Volts 
o Volts 
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· General 
The UPDS255 Programmable Peripheral Interface (PPIl is designed for use in 8080A 
microprocessor systems. Peripheral equipment can be effectively and efficiently 
interfaced to the SOSOA data and control busses with the jJPDS255. The IlPDS255 is 
functionally configured to be programmed by system software to avoid external logic 
for peripheral interfaces. 

Data Bus Buffer 
The 3·state, bidirectional, eight bit Data Bus Buffer (00-07) of the IlPDS255 can be 
directly interfaced to the S080A system Data Bus (00.07). The Data Bus Buffer is 
controlled by execution of 'IN and OUT instructions by the 80S0A. Control Words 
and Stat!-'s information are also transmitted via the Data Bus Buffer. 

ReadlWrite and Control Logic 
This block manages all of the internal and external transfers of Data, Control and 
Status. Through this block, the processor Address and Control busses can control the 
peripheral interfaces. 

Chip Select. CS, pin 6 
A Logic Low, VIL, on this input enables the IlPDS255 for communication with the 
8080A. ' 

Read, RD, pin 5 
, . 

A Logic Low, VIL, on this input enables the IlPDS255 to send Data or Status to the 
processor via the Data Bus Buffer. 

Write, WR, pin 36 
A Logic Low, VIL, on this input enables the Data Bus Buffer to receive Data or 
Control Words from the processor. 

Port Select 0, AO, pin 9 
Port Select 1, A1, pin 8 
These two inputs are used in conjunction with CS, RD, andiiiiR to control the selec
tion of one of three ports on the Control Word Register. AO and A 1 are usually 
connected to AO and At of the processor Address Bus. 

Reset, pin 35 
A Logic High, VIH, on this input clears the Control Register and sets ports A, B, and 
C to the input mode, The input latches in ports A, B, and C are not cleared. 

Group I and Group II Controls 
Through an OUT instruction in System Software from the processor, a control word 
is transmitted to the IlPDS255. Information such as "MODE," "BJt SET," and "Bit 
RESET" is used to initialize the functional configuration of each I/O port. 

Each group (I and m accepts "commands" from the ReadlWrite Control Logic and 
"control words" from the internal data bus and in turn controls its associated I/O 
ports. 

Group I - Port A and upper Port C (PC7·PC4) 

Group II - Port B and lower ~ort C (PC3-PCo) 
While the Control Word Register can be written into, the contents can not be read 
back to the processor. -

P~ts A. B, and C 
The three S-bit I/O ports (A, B, and C) in the IlPDS255 can all be configured to meet 
a wide variety of functional requirements through system software. The effectiveness 
and flexibility of the IlPD8255 is further enhanced by special features unique to each 
of the ports. 

Port A '= An S-bit data output latch/buffer and data input latch. 
Port B = An S·bit data input/output latch/buffer and an S-bit data input 

buffer. . 
Port C = An'S.bit OUtput latch/buffer and a data input buffer (input not 

latched). 

Port C may be divided into two !ndependent 4 bit control and status ports for use 
with Ports A& B. 
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p.PD8255 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RAnNGS* 

DC CHARACTERISTICS 

POWER j,~+5V 
SUPPllEST_GND 

BI-OIRECTIONAL DATA au 

D'.DoC=::::)ll~R 1<:=:::=======::>1 

ii6 

W-
A, .. 

RBET 

I!I 

I/O 
PA,-PAg 

I/O 
F'C,-PC..' 

I/O 
PCs-Peo 

I/O 
PB,-PBo 

Operating Temperature ...•...•••••..•....•.•.. '. . . . . .. O°C to +70°C 
Storage Temperature .•........•..••...•...•...•••.. -65°C to +125°C 
All Output Voltages <D. . . . . .. . . • . . . . . . . . . . . . . . . . . .. -0.5 to +7 Volt's 
All Input Voltages <D . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 to +7 Volts 

'Supply Voltages <D ..........................•.... -0.5 to +7 Volts 

Note: <D With respect to Vss 

, COMMENT: Str!!'s above thos~ listed under "Absolute Maxi'mum Ratings" may'cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above. those indicated in the operational sections of this specification is not 
implied. Exposure ~o absolute maximum rating conditions for extended perio!"s may affect device 
reliability. 

*Ta" 25°C 

Ta = O°C to+70°C. VCC = +5V ± 5%: Vss = OV 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Low Voltage VIL Vss-.S 0.8 V 

Input High Voltage VIH 2 VCC V 

Output Low Voltage VOL 0.4 V 10l = 1.7mA 

Output High Voltage VOH 2.4 V IOH = 50 pA (- 100 pA for D. B. Port) 

Darlington Drive Current 10H <D 1 2 4 mA VOH = I.SV. REXT = 7500 

Power Supply Current ICC 40 120 mA VCC = +SV. Output Open 

I nput Leakage Current , ILIH 10 pA V,N = VCC 

Input Leakage Current ILiL -10 p.A V,N =0.4V 

Output leakage Cur~ent ILOH 10 p.A VOUT = VC;C: cs = 2.0V 
Output Leakage Current ILOL -.10 pA VOUT = O.4V. CS - 2.0V 

Note: CD Any set of eight (8) outputs from either Port A. B. or C can source 2 mA into 1.5 volts. 

CAPACITANCE Ta = 2S·C; VCC = VS$ = ov 
LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Capacitance C'N 10 pF fc~ 1 l1liHz 

I/O Capacitan";' CliO 20 pF Unmeasured pins returned to Vss 



8080 BUS PARAMETERS: 
T a'" O°C to +70°C; Vce = +5V ± 5%, VSS '" OV 

LIMITS TEST 
PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS 

REAO 

Address Stable Before READ tAR 50 "' 
Address Stabfe After READ tRA a "' 
READ Pulse Width tRR 405 "' 
Data Valid From READ tRD 295 "' CL=100pF 

Data Float After READ tDF 150 "' Cl-l00pF 

10 "' CL::015pF 

Time Between READS and/or WRITES tRV 850 "' ~ 

WRITE 

Address Stable Before WRITE tAW 20 "' 
Address Stable Afler WRITE tWA 20 n, 
WR ITE Pulse Width tww 400 n, 
Data Valid To WRITE (l.E.) 'OW 10 n, 
Data Valid After WRITE two 35 n, 

OTHER TIMING 

'W'Ft '" 0 To Output tW8 500 n, CL'" SO pF 

Peripheral Data Before R D tlR 0 n' 
Peripheral Data After RD tHR 50 n, 
ACK Pulse Width tAK 500 n, 
STa Pulse Width tST 350 n, 
Per. Data Before T.E. 'Of STB tps 60 n, 
Per. Data After T.E. Of STB tPH 150 "' 
ACR: - 0 To Output tAD 400 "' CL - 50 pF 

AeK "" 0 To Output Float tKD 300 "' CL = 50 pF 

20 CL=15pF 

WR = 1 To OBF = 0 tWOB 300 n, CL=SOpF 

ACK-OTo~-l tA08 450 "' CL - 50 pF 

SrB '" 0 To IBF eo 1 t ;1. 450 n, CL'" 50 pF 

AD'" 1 To IBF '" 0 tRIB 360 "' CL '" 50 pF 

RD "'OTo INTR =0 tRIT 450 "' CL-50pF 

STa'" 1 To INTR - 1 tSIT 400 n, CL'" 50 pF 

ACK"'lToINTR-l tAIT 400 n, CL=50pF 

WR - 0 To INTR '" 0 tWIT 850 "' CL'" 50 pF 

Notes: CD Period of Reset pulse must be at least 50 ps during or after power on. 
Subsequent Reset pulse can be 500 ns min. 

-E'RV~ I 

: "j. t_'",Rv-l _: 
Y-f.._~---'RV-------1~-

RD --------' 

INPLJT FROM PERIPHERAL 

CS, AI, AO ----","'---+------.1---"'"'----

BASIC INPUT 

t---tww-
::II 

~ ~ 
X Jt 

_tAW_ ,.......-- twA--t_ 
J( X -

OUTPUT TO PERIPHERAL X 
tWB I 

BASIC OUTPUT 

234 

AC CHARACTERISTICS 

TIMING WAVEFORMS 
MODED 

,...PD8255 



",PD8255 
TIMING WAVEFORMS 

(CONT.) 

MODE 1 

MODE 2 

iiVR-----"\I 

OBF ----...... +-+--t_~ 

INTR ------+-\.11 

OUTPUT TO PERIPHERAL 

STROBED OUTPUT 

STB FROM PER IPHERAL 

IBF------_I 

tSIT 1-"1;---"\1 
INTR _________ ~~ 

R5----------r~~~~I~-~f=:::::1~--

INPUT FROM 
PERIPHERAL 

ACK FROM PERIPHERAL 

STROBED INPUT 

WRITE 
DATA FROM )lPD8080A TO IlPD8255 

------------~tST-,~1_t_--+_-~---------
ffi FROM PERIPHERAL 

tSIB 

IBF --------_ 

PERIPHERAL 
BUS - - - - - - ,.,.,..--~o{ 

tRIB 

RD.-----r-------4~~-~ 

DATA FROM 
PERIPHERAL TO IlPD8255 IlPD8255 TO PERIPHERAL 

READ DATA FROM 
IlPD8255 TO IlPD8080A 

BI-DIRECTIONAL 

Note: Any sequence where WR occurs before ACK and STB occurs before RD is permissible. 

(lNTR = IBF • MASK' ffi· AD + OBF' MASK' ACK . WR) 
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The j.lPD8255 can be operated in modes (0, 1 or 2) which are sel!lcted by appropriate MODES 
control words and are detailed below. 

• MODE 0 provides for basic Input and Output operations through each of the ports MODE 0 
A, B, and C. Output data is latched and input data follows the peripheral. No 
"handshaking" strobes are needed. 

• 16 different configurations in MODE 0 
• Two 8-bit ports and two 4-bit ports 

• I nputs are not latched 

• Outputs are latched 

• MODE 1 provides for Strobed I nput and Output operations with data transferred 
through Port A or B and handshaking through Port C. 

• Two I/O Groups (I and IT) 

• Both groups contain an 8-bit data port and a 4-bit control/data port 

• Both 8-bit data ports can be either Latched Input or Latched Output 

• MODE 2 provides for Strobed bidirectional operation using PAO-7 as the bidirec
tionallatched data bus. PC3-7 is used for interrupts and "handshaking" bus flow 
controls similar to Mode 1_ Note that PBO-7 and PCO-2 may be defined as Mode 0 
or 1, input or output in conjunction with Port A in Mode 2_ 

• An 8-bit latched bidirectional bus port (PAO-7) and a 5-bit control port (PC3-7) 

• Both inputs and outputs are latched 
• An additional 8-bit input or output port with a 3-bit control port 

MODE 1 

MODE 2 

,...PD8255 

INPUT OPERATION (READ) BASIC OPERATION 
A I AO I RD I WR I B I 
0 0 0 1 0 PORT A_DATA BUS 
0 1 0 1 0 PORT B_DATA BUS 
1 0 0 1 0 PORT C_DATA BUS 

OUTPUT OPERATION (WRITE) 
Al AO RD WR CS 
0 0 1 0 0 DATA BUS __ PORT A 
0 1 1 0 0 DATA BUS __ PORT B 
1 0 1 0 0 DATA BUS __ PORT C 
1 1 1 0 0 DATA BUS ___ CONTROL 

DISABLE FUNCTION 
Al AO RD WR CS 

X x x X 1 
DATA BUS __ 

HIGH Z STATE 

X X 1 1 0 
DATA BUS ___ 

HIGH Z STATE 

NOTES: (j) X means "DO NOT CARE." 

~ ~II conditions not listed are illegal and should 
Be avoided. 

CONTROL WORD 

10, 10, 0, I 0, I 0, I 0,1 0, I DO J 1 0, 1 0,1 0, 1 0, 1 0, I 0, I 0, I 00 I 
L...J 

/ GROUPO \ 
PORTe (I.OWERf - 1 ~ INPUT 
a-OUTpuT 

PORTe 
1 -INPUT 
O~OUTPUT 

MODE SELECTION 
a-MODED 
1 ~MOOE I 

/ GROUP I \ 
PORTe (UPPER) 
'-INPUT 
o ~ OUTPUT 

~ 
DON'T Y CARE 

PORTA 
,_INPUT 
O-OUTPUT 

MODE SELECTION 
OO_MOOEO 
01 _MODEl 
lX~MODE2 

J MOCE SET FLAG I 
I '-ACTIVE 

MODE DEFINITION 
I BIT/RESET 
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FORMATS 

BITSETIRESET 
I.SET 
O_RESET 

BITSELECT 

01'234 S 6 7 

01010101 BO 

001100"8, 

0000111182 

8lTSeT/FlESH FLAG 
O~ACTIVE 



p,PD8255 
.PACKAGE OUtLINE 

IlPB8255C 

ITEM 

A 

B 
C 
0 
E 

F 
G 
H 
I 

J 

K 

L 

M 

---------------A 

IlPD8255C 
(Plasticl 

MILLIMETERS 

51.5 MAX 

1.62 

2.54 ± 0.1 

0.5±0.1 

48.26 

1.5MIN 

2.54 MIN 

0.5 MIN 

5.22 MAX 

5.72 MAX 

15.24 

13.2 

0.25 +0.1 
- 0.05 

INCHES 

2.028 MAX 

0.064 
0.10 

0.019 ± 0.004 

1.9 

0.06M1N 

0.10 MIN 

0.019 MIN 

0.206 MAX 

0.225 MAx 

ll.600 
0.520 

+ 0.004 
0.010 _ 0.002 

JF.~~'-
G .M 

00 _150 I-

SP8255-5-77-GN-CAT. 
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NEe mc. 

PROGRAMMABLE DMA' CONTROLLER 

The ~PD8257 is a programlTlable four-channel Direct Memory AccessADMA) controller. 'OESCR IPTION 
It is designed to simplify high speed transfers between peripherjll devices and memories. 
Upon a peripheral request, the 8;257 generates a sequential memory address, thlis 
allowing t~ peripheral to read or write data directly to or from memory. Peripheral 
requests 'are prioritized within the 8257 so that the system bus may be acquired by the 
generation of a single HOLD command to the 8080. DMA cycle counts are maintained 
for each of the four channels, and a control signal notifies the peripheral when the 
preprogrammed member of DMA cycles has occurred. Output control signals are also 
provided which allow simplified sectored data transfers and expansion to other 8257 
devices for systems requiring more than four DMA channels. 

• Four Channel DMA Controller 
/' 

FEATURES 
• Priority DMA Request Logic 
• Channel Inhibit Logic 
• Terminal Count and Modulo 128 Outputs 
• Automatic Load Mode 
• Single TTL Clock 
• Single +5V Supply 
• Expandable 
• 40 Pin Plastic Dual-In-Line Package 

, p,PD8257 

lIaR A7 PIN CONFIGURATION 
I/OW AS 

MEIVIR AS 
MeMW A4 
MARK TC 

READY A3 

PIN NAMES 

07-0 0 Data Bu. 

A7-A(j AddreHBus 

iTOR 110 Read 

IIOW 110 Write 
HLOA A2 MEMR Memory Reid 

AOOSTB A1 MEMW Memory Write 

AEN AO 
HRO ~PD VCC 

ClK Clock Input 

RESET R .. et Input 

CS 8257 DO 
CLK 01 

RESET O2 
OACK2 03 
OACKJ ~ 

READY Ready 

HRQ Hold Request (to 808OA) 

, HlDA Hold Acknowladge (from 808OA) 

AEN Addre .. Eneble 

ADSTB Address Strobe 

TC Terminal Count 
OR03 OACKO MARK ,Modulo 12B Mark' 

OR02 OACK1 DR Q3"DR 00 DMA Reque.t Input 

OR01 Os DAC.i<3"DACKO DMA Acknowledge Out 

OROo Os 
GNO 07 

CS Chip Select 

VCC +6 Volt; 

GND Ground 

,238 



fLPD8257 

FUNCTIONAL 
DESCRIPTION 

BI-OCK DIAGRAM 

The 8257 is a programmable, Direct Memory Access (QMA) device and when used with an 8212 
I/O port device, it provides a complete four-channel DMA controller for use in 8080 based sys
tems_ Once initialized by an 8080 CPU, the 8257 will block transfer up to 16,364 byt~s of data 
between memory and a peripheral device without any attention from the CPU, and it will do 
this on all 4-DMA channels_ After receiving a DMA transfer request from a peripheral, the follow
ing sequence of events occur within the 8257. 

• It acquires control of the system bus (placing 8080 in hold mode). 

• Resolves priority conflicts if multiple DMA requests are made. 

• A 16 bit memory address word is generated with the aid of an 8212 in the following manner: 

The 8257 outputs the least significant eight bits (AO-A7) which go directly onto the 
address bus. 

The 8257 outputs the most significant eight bits (A8-A 15) onto the data bus where they 
are latcred into an 8212 and then sent to the high order bits on the address bus. 

• The appropriate memory and I/O read/write control signills are generated qllowing the 
peripheral tp receive or deposit a data byte directly from or to the appropriate memory 
location. 

Block trans~er of data (e.g., a sector of data on a floppy disk) either to or from a per.ipheral may 
be accomplished as long as the peripheral maintains its DMA Request (DRO ). The 8257 retains 
control of the system bus as long as DROn remains high or until the Termin~1 Count (TC) is 
reached. When the Terminal Count occurs, TC goes high, informing the CPU that the operation is 
complete. 

There are three different modes of operation: 

• DMA read; which causes data to be transferred from memory to a peripheral; 

• DMA write; which causes data to be transferred from a peripheral to memory; and 

• DMA verify; which does not actually involve the transfer of data. 

The DMA read and write modes are the normal operating conditions for the 8257. The DMA 
verify mode responds in the same manner as read/write except no memory or I/O read/write 
control signals are generated, thus preventing the transfer of data. The peripheral gains control 
of the system bus and obtains DMA Acknowledgements for its requests, thus allowing it to 
access each byte of a data block for check purposes or accumUlation of a CRC (Cyclic Redundancy 
Code) checkword_ In some applications it is necessary for a block of DMA read or write cycles to 
be followed by a block of DMA verify cycles .to allow the peripheral to verify its newly acquired 
data. 

ClK 

RESET 

DATA 
BUS 

BUFFER 

READ! 
WRITE 
LOGIC 

cs-----.!I' 
A4 

As 
As 
A7 

READY 

HAO 

HLDA 

MEMA 
MEMW 
AEN 

AOSTB 

TC 

CONTROt. 
LOGIC 
AND 

MODE 
SET 

REG. 

MAAK _-----J 

DRQO 

DA<i;Ko 

DR01 

OACK, 

ORQ2 

DACK2 

DR03 
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BUS PARAMETERS 

Ta = O"c to 70'C; VCC = 5V ± 5%; GND = OV(j) 

PARAMETER 
I LIMITS I TEST 

SYMBOL MIN I TYP I MAX I UNIT CONDITIONS 

READ 

Adr or CS. Setup to Rd. TAR 50 n. 

Adr or CSt Hold from Rdt TRA 0 ns 

Data Access from Rd"- TRDE 0 300 ns Cl = 100pF 

DB-+Float Delay from Rdt TRDF 150 ns Cl = 100pF 

20 ris Cl = 15pF 

Rd Width TRW 300 ns 

WRITE 

CS. Setup to Wr. TOO 300 ns 

CSt Hold from Wrt TWC 20 ns 

Adr Setup to Wr. TAW 20 ns 

Adr Hold from Wrt TWA 20 ns 

Data Setup to Wr.j. TOW 200 ns 

Data Hold from Wrt TWO 35 ns 

WrWidth Tww~ 200 ns 

OTHER TIMING 

Reset Pulse Width TRSTW 300 ns 

Power Supplyt(V CCI Setup to ReseH TRSTD 500 IlS 

Signal Rise Time T 20 ns 

Signal Fall Time Tf 20 ns 

Reset to First IOWR TRSTS 2 tCY 

Note: <D All timing measurements are made at the following reference voltages unless specified 
otherwise: Input "1" at 2.0V, "0" at o.av, Output "1" at 2.0V, "0" at o.av. 

READ TIMING 

CHIP SELECT 

ADDRESS BUS 

DATA BUS 

____ q--TRDF-

WRITE TIMING 

TCW 
TwC 

CHIP SELECT \ V 

ADDRESS BUS X K 
!--TAW_ - _TWA 

DATA BUS K 
- TDW-~TWD-

I/DWR .........., 

RE SET TIMING 
TRSTW --- ~ ,...:..:.:.:.:. 
~ TRSTS TWWS 

RESET J 
j.--TRSTO-

VCC --.If 
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JLPD8257 

AC CHARACTERISTICS 
DMA (MASTER) MODE 

T = d'c to 7cfc' VCC = +5V +5%' GNO· OV a -

P",RAMETER SYMBOL 

Cycle Tima (Period) TCY 

C,lock Active (High) Ts 

DRat Setup to s~ (SI, S4) TQS 

ORO~ Hold from HLOAt TOH 

HROt or ~Oalay from st (51, S4) 
(maasurad at 2.0V) 

TOO 

HROt or ~Oelay from S t (SI, S4) 
(measurad at 3.3V) 

TOOl 

H LOA t or ~Satup to S ~ (SI, S4) THS 
AENt Delay from s~ (Sl) TAEL 
AEN~ Delay from st (SI) TAET 
Ad, (AS) (Active) Oalay from AENt (Sl) TAEA. 
Adr (AB) (Active) Delay from st (S1) TFAAS 
Adr (AB) (Fload Delay from st (SI) TAFAB 
Adr (AB) (Stable) Oalay from st (Sl) TASM 
Adr (AB) (StAble) Hold from S t (Sl) TAH 
Adr (AB) (Valid) Hold from Adt (Sl,SI) TAHR 
Adr (AS) (Valid) HOld from Wrt (Sl, SI) TAHW 
Adr (DB) (Activo) Delay from st (Sl) TFAOB 
Adr (OS) (Fload Oalay from Sf (S2) TAFOB 
Adr (DB) Setup to Adr Stb~ (Sl·S2) TASS 
Adr (DB) (Valid) Hold from Adr Stb~ (S2) TAHS 
Adr Stbt Dalby from st (Sl) TSTL 
Adr Stb~ Oalay from st (S2) TSTT 
Adr Stb Width (S 1-S2) TSW 

Rd~ or Wr (ExtH Oalay from Adr Stb~ TASC 
(S2) 

Rd,~ or Wr (Ext» Oalay from Adr (DB) TOBC 
(Fload (52) 

OACKt or ~Oalay from S~ (S2, Sl) and TAK' 
TC/Mark t Oalay frorn S t (S3) end 
TC/Mark~ Oalay from st (S4) 

Rd~ or Wr (Ext» Oalay from st (S2) and 
Wr~ Delay from st (S3) 

TOCL 

Rdt Delay from U (Sl, SI) and 
Wrf Oalay from st (S4) 

TOCT 

RdorWr (Active) from8f (Sl) .T"Ar. 
Rd or Wr (Float) from st (SI) TAFC 
Ad Width (S2-51 or SI) TRWM 

Wr Width (S3-S4) TWWM 
Wr (Exd Width (S2-S4) TWWME 

READY Sat Up Time to Sf (S3, Sw) TRS 
READY Hold Time from Sf (S3, Sw) TAH 

Load = 1 TTL + 50pF 
Notes: I Load = 1 TTL 

3 Load = 1, TTl, + (RL = 3.3K), VOH - 3.3V 
4 Tracking Specification 

, 5 ATAK <50ns 
6 ATOCL < 50 ns 
7 ATOCT < 50 ns 

. LIMITS 

MIN ,TYP MAX 

0.330 4 

150 .STCY 

120 

0 

160 

250 

100 

300 

2bo 

20 

250 
150 

250 

TASM-50 

60 

300 

300 

TSrr+20 250 

100 

50 

200 

140 ' 

TCy-l00 

70 
, 

20 

250 

200 

200 

300 

150 

2TCY+ 
Te.-5O 

TCy-50 

2TCY-50 

30 

20 

UNIT 

", 
lIS 

ns 

no 

ns 

rls 

ns 

ns 

ns 

ns 

ns 

'ns 

ns 

ns 

ns 

ns 

ns 

hs 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n. 

n. 

ns 

ris 

ns 

ns 

TEST 
CONDITIONS 

@ 
Q) 

@ 

<D 
<D 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

J12 
@ 

J12 
<D 
@ 
@ 

@ 

<D® 

@@ 

@<V 

<2> 
@ 
@ 

@ 
..@. 
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TIMING WAVEFORMS' 
DMA (MASTER) MODE 

: ".~, '''i~;·''·:·. : ,~': ... 

~CONSECUTIVE CYCLES AND BURST MODE SEQUENCE . or . tS---CONTROL OVERRIDE SEOUENCE 

51 . SI I so I SI S2 I S3 I S4 I _ SI I 52 I S3 I 54 I SI~ S4 I SI I SI I 50 

~:>;tl-~~~~~'-"~~ '.. ~ 
NOT READY SEQUENCE~ 

t...J\...ru f\.-r\.-.r\.J\. 
51 I S2 I S3~ I .54' I SI 51 I 51· 

CLOCK 
Tas 

DR00-3 

'1RO 

HlDA 

AEN 

M 

- t-TDO 

THS=:J -TOH 

.... 
TAEL_ Ie-

AD°o-1 "'FAAB .. 
iLOWER ADR) ___ ..: 

DATAo_7 T FADB ..... ~ rTAFDB 
(UPPER ADA) ____ -f.--

TSTL_ ~ ~TSTT 
ADDSTB_ 

~ 

I" r "TAK 
DACK0-3 

_____ TFAC-IJ~:. 
EMRDIIIO RD ___ ...... 

___ • TfL-o r::. .. 
,MWRIIIO WR ----'I l;j: 

TRS 1;: 
7: 

.... ~ Tas 

-- - -- ---------
TDo-o t-

..:::I ~THS -I - ,-___ .f 
__ T

HS 

-"" '-----
-0 TAET 

TAEL_ 

I-.. - _ASM -- ~r-TAFAB~ r-TAEA 

---4" --.---- ---
TAH .. ~TAHS . .-I!-;A:----- ------4)- -------- --------<=:>------- ----------

..... 'L~-----) --------
! .. ~-t !"-TASC .. -----
I" j-TDCT ~TRWM""" I . -I-"TDBC -I I--TAHR 

-J.. F:---~- r-------- \. , ---
r--TDCT TDCL -0 T AFC -I I---TAHW 

rt _~ ---r-----fJ.- \..=H-. -------- ~ J -----
TRH I-TWWME TWWM TAd t-- --j.t--TRS 

'\ , '\ JL 

CLOCK 

DR00-3 

HRO 

HLOA 

AEN 

ADDO·7 
ILOWERADR) 

DATAo_7 
(UPPER ADR) 

ADRSTB 

5AcK0-3 

MEMRo/i7O'FiD 

MEMWR/I/O WR 

READY ___ ---
TAK ..... ·~~ __ ~:=~j~~·~~:d~~T~:~K~· ___ ~::~~ _____ _tl~----------Lt===:\::::~-----------------------J{~:::::::::::::,~--------TCIMARK TCiMARK____ ~ t===:\ ts 

READY 

1: 
'V 
C co 
~ 
UI ...... 



"'" P 08257 
DMA OPERATION Internally the 8257 contains six different states (SO, S1, S2, S3, S4 and SWI. the 

DMA OPERATION 
STATE DIAGRAM 

duration of each state is determined by the input clock. In the idle state,(S1), no DMA 
operation is being executed. A DMA cycle is started upon receipt of one or more DMA 
Requests (DRQn), then the 8257 enters the SO state. During state SO a Hold Request 
(HRQ) is sent to the 8080 and the 8257 waits in SO until the 8080 issues aHold 
Acknowledge (HLDA) back. During SO, DMA Requests are sampled and DMA priority 
is resolved (based upon either the fixed or priority scheme). After receipt of HLDA, the 
DMA Acknowledge line (DACKn) with the highest priority is driven low selecting that 
particular peripheral for the DMA cycle. The DMA Request line (DRQn) must remain 
high until either a DMA Acknowledge (DACKn) or both DACK n and TC (Terminal 
Count) occur, indicating the end of a bl~ck or sector transfer (burst m()de). 

The DMA cycle consists of four internal states; S1, S2, S3 and S4. If the access time 
oT the memory or I/O device is not fast enough to return a Ready command to the 
8257 after it reaches state S3, then a Wait state is initiated (SW). One or more than 
one Wait state occurs until a Ready signal is received, and the 8257 is allowed to go 
into state S4. Either the extended write option or the DMA Verify mode may 
eliminate any Wait state. 

If the 8257 should lose control of the system bus (i.e., HLDA goes low) then the 
current DMA cycle is completed, the device goes into the S1 state, and n6 more 
DMA cycles occur until the bus is reacquired. Ready setup time (tRS), write setup 
time (tDW), read data access time (tRD) and HLDA setlip time (tas) should all be 
carefully observed during the handshaking mode between the 8257 and the 8080. 

During DMAwrite cycles, the I/O Read (I/O R) output is generated at the beginni~g 
of state 52 and the Memory Write (MEMW) output is generated at the beginning of 
53. During DMA read cycles, the Memory Read (MEMR) output is generated at the 
beginning of state S2 and the I/O Write (I/O W) goes low at the beginning of state 53. 
No Read or Write control signals are generated during DMA verify cycles. 

RESET 

• 

Notes: <D HRO is set ifOROn is active. 
@ HRO is reset if OROn is not active. 
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OSC 

RDYIN 

iiEsiN 

244 

.....E-
~ 
~ 

8080A 

INT.!!.. HOLD 
HlDA 

·no~INTE~ DBIN 
WR 

14 ;;r,5!' 

~ SYNC 4 23 

,.L.~ 
READY 
RESET 

8224 
., 

~ 

22T 
161 il 

10 

ffiT' 7 

e21TTli 

6 

25 
26 
27 
29 

31 

33 
34 
S 

1 
40 
3 
38 
39 
38 

13 
1 

17 
18 

!3 
4 2 

10 15 13 
9 17 16 
8 1 11 
7 10. 9 
3 6 5 
4 19 18 
5 21 20 

8 ~ 7 

MEMA 24 

MEMW 26 
iiOFi 26 

i70W 27 

liiiTA 23 

BUmi 
22 

CHIP SELECT 
READY 

DISABLE 1/0 
ADDRESS BUS 

JLPD8257 
iYPICAL 8257 
SYSiEM INTERFACE SCHEMATIC 

~ 
f-F 

23 
22 
21 

3 
4 
1 

13 
12 
11 

Ul 

~ 
~ 

~ 
18 

22 
\ 

VCC~ 

GND 

7 10 

HlDA HRa 

t 
~ 
~ 
138 
39 
40 

19 

8257 
26 

18 

RESET 24 

ClK 17 1!i 
14 

READY 

16 
15 

38 
5 

IA.EN AOSTI 

i 9 8 

.-i13 11 

052 5TB 
4 
6 

10 

8212 6 
17 
19 
21 

&II 
MD DSI 

12 Jl 

"f 
I 
I 

II ADDRESS 
BUS 

I 
I 
I 
I 

A,S 

CONTROL 
BUS 

DRGo 
DACKo 

ORa, 

DAcKl 

DRa2 
DAcK2 

DR03 

~ 
TC 
MARK 



JLPD8257 
ABSOLUTE MAXIMUM 

RATINGS* 
Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. oOe to +70o e 
Storage Temperature ............................... - 65°e to +150oe 
Voltage on Any Pin ......................•...... -0.5 to +7 Volts <D 
Power Dissipation ....................................... 1 Watt 

Note: <D With Respect to Ground 

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

*Ta = 25°e 

DC CHARACTERISTICS Ta = oOe to+70oe;Vee = +5V ± 5%;GND = OV 

CAPACITANCE 

PACKAGE OUTLINE 

LIMITS 
PARAMETER SYMBOL UNIT 

Input Lo,,! Voltage V IL 

Input High Voltage V IH 

Output Low Voltage VOL 

Output High Voltage VOH 

HRQ Output High Voltage VHH 

V ce Current Drain ICC 

I nput Leakage IlL 

Output Leakage During Float IOFL 

Note: <D Vec> VOUT > GND + 0.45V 

Ta = 25°C; VCC = GND= OV 

PARAMETER SYMBOL 

I nput Capacitance. CIN 

I/O Capacitance CliO 

ITEM MILLIMETERS 

A 51.5 MAX 

B 1.62 

C 2.54 ± 0.1 

0 0.5± 0.1 

E 48.26 

F 1.2MIN 

G 2.54 MIN 

H 0.5MIN 

1 5.22 MAX 

J 5.72 MAX 

K 15.24 

L 13.2 

M 0.25+ 0.1 
- 0.05 

MIN. TYP. MAX. 

-0.5 O.S Volts 

2.0 Vee + 0.5 Volts 

0.45 Volts 

2.4 Vec Volts 

3.3 Vec Volts 

120 rnA 

10 j.lA 

10 j.lA 

LIMITS 
UNIT 

MIN. TYP. MAX. 

10 pF 

20 pF 

. INCHES 

2.028 MAX 

0.064 

0.10± 0.0Q4 

0.019 ± 0.004 

1.9 

0.047 MIN 

0.10MIN 

0.019 MIN 

0.206 MAX 

0.225 MAX 

0.600 

0.520 

+ 0.004 
0.010 _ 0.002 

TEST.CONDITIONS 

IOL = 1.6mA 

IOH - -150 j.lA for AB, 

DB andAEN 

IOH = -SO j.lA for others 

IOH =-SOj.lA 

V IN =VCC 

vOUT<D 

TEST CONDITIONS 

fc = 1 MHz 

Unmeasured pins 
retu roed to G N 0 

SP8257-8· 77-GN·CAT 
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j£PD8253 

PROGRAMMABL.E INT'ERVAL TIMER 

DESCRIPTION 

The NEC /lPD8253 is a fully programmable, multi-mode, 16-bit counter/timer_ It is designed as a general purpose device capable 
of interfacing directly to an 8080 microprocessor system as an array of I/O ports. The /lPD8253 can generate accurate time 
delays under the control of system software. It contains three independent 16-bit counters which can be clocked at rates from 
OCto 2 MHz. 

FEATURES PIN CONFIGURATION 

• Three Independent 16-Bit Counters D7 24 Vee 

• DC to 2 MHz D6 2 23 WR 

D5 22 RD 

D4 4 21 cs 
D3 5 20 Al 

• Programmable Counter Modes 

• Count Binary or BCD 

• Single +5V Supply D2 6 IlPD 19 AO 

• 24 Pin Dual-In-Line Package D1 
8253 18 elK 2 

• +5V NMOS Technology DO 8 17 DUT2 

elK 0 9 GATE 2 

aUTO 10 elK 1 

GATE 0 GATE 1 

GND 12 aUTl 

~OO~[~~~~illOOW 
j£PD8255A 

PROGRAMMABLE PERIPHERAL INTERFACE 

DESCRIPTION 

The NEC /lPD8255A is a programmable peripheral interface device having 24 programmable I/O pins. It is directly compatible 
with the 8080 microprocessor system, and normally. no extra logic is required to interface to the 8080A. The system software 
can individually program each of the 24 I/O pins into two groups of twelve for the three major modes of operation. 

FEATURES PIN CONFIGURATION 

• Completely TTL Compatible PA, PA. 

'. Fully Compatible with NEC /lP Families 
PA2 PA5 
PA, PAS 

• Direct Bit Set/Reset Capabilities Easing Control 
Application Interface 

PAo PA, 
RD WR 
cs RESET 

GND DO 

• 40 Pin Dual-In-Line Package 
A, 0, 
AO 02 

PC, 0, 

• Reduces System Package Count PCs D. 
PC5 05 

• Capabilities to Drive Darlington Pairs PC. Os 
PCo ,. 0, 
PC, VCC 

PB, 
PBS 
PB5 
PB, 
PB, 

246 



~OO~[~~~~illOOW 
JLPD8~59 

PROGRAMMABLE INTERRUPT CONTROLLER 

DESCRIPTION 

The NEC J,LPD8259 is a programmable interrupt controller which can handle up to eight vectored priority interrupts in an 8080 
microprocessor system. It can be cascaded to extend the vectored priority interrupt capability to 64 without extra circuitry. It is 
system software programmable with a selection of priority algorithms avail<!ble which can be dynamically changed at any time. 

FEATURES PIN CONFIGURATION 

• Eight Level Priority Controller 
Cs VCC 

• Expandable to 64 Levels 
WR AO 

• Programmable Interrupt Algorithms RO iN"fA 
• Individual Request Mask Capability 07 IR7 

• Single +5V Supply Os IRS 

• Static Circuitry (No Clock) 05 IR5 

04 
J,Lpp 

IR4 
8259 

03 IR3 

02 IR2 

01 IR1 

00 IRO 

CASO INT 

CAS 1 SP 

GNO CAS 2 
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SINGLE CHIP 8·BIT N·CHANNEL MICROPROCESSOR 
DESCRIPTION 

JLPD8085 

The NEC #-/PD8085 is the next generation single chip 8-bit microprocessor. It provides full software compatibility with the 
8080A but with an improved, higher system speed. The #-/PD8085's higher level of system integration allows the functions of 
the #-/PD8224 (clock generator) and the #-/PD8228 (system controller) to be incorporated into its design. Together with the 
#-/PD8155/8156 (2K RAM) and the #-/PD8355/8755 (16K ROM/EPROM) a minimum system can be configured using just 
three IC's. The DATA BUS of, the #-/PD8085 multiplexes the 8-bit address bus and the 8-bit data bus to achieve greater system 
throughput. The #-/PD8155/8156 and the #-/PD8355/8755 memory products have on-chip address latches which provide direct' 
interfacing to the #-/PD8085. 

FEATURES 

• Single +5V Supply 

• 1.3 #-IS' I nstruction Cycle 

• On-Ch ip System Controller 

• 100% Software Compatibility with the #-/COM-8 Family 

• On-Chip Clock Generator (with External Crystal 
or RC Network) 

• Four Vectored Interrupts (One is Non-Maskable) 

• Serial I n/Serial Out Port 

• 'Decimal, Binary and Double Precision ,Arithmetic 

• Direct Addressing Capability to 64K Bytes of 
Memory 

PIN CONFIGURATION 

X, vee' 
X2 HOLD 

RESET OUT HLDA 
SOD elK (OUT) 

SID RESET IN 

TRAP READY 

RST 7.5 loiM 
RST8.5 S, 
RST 5.5 Fm 

INTR Wii 
ALE 

So 
A'5 
A,. 
A '3 . 

A'2 
A11 
A '0 
Ag 

AS 

IIIrlCOmp mc" ~OO~[~I~~illOOW 
JLPD8155 
JLPD8156 

2048 BIT STATIC MOS RAM WITH 1/0 PORTS AND TIMER 
DESCRIPTION 

The NEC #-/PD8155 and #-/PD8156 2048-bit Static Random Access Memories are organized as 256 x 8 and are fully compatible 
with the J,LPD8085 microprocessor system. Three I/O pins allow programmable status and handshaking capabilities with the 
processor. The on-chip 14 bit counter timer' is fully programmable by the system software. 

FEATURES PIN CONFIGURATION 

• 256 Words x 8 Bits Organization pC3 vcc 

• 400 ns Access. Time (No Wait States Required) 
pc. PC2 

TIMER 'N PC, 
RESET PCo 

• Multiplexed Address and Data Bus 

• ,Programmable 14 Bit Binary CounterITimer 

• 1 Programmable 6 Bit I/O Port 

PC5 PB7 
TlIimlrnllT PBS 

IOIQ PB5 
CE/Ce PB. 

Fm PB3 
Wli PB2 

• 2 Programmable 8 Bit I/O Ports 
ALE PB, 

ADO PBO 
AD, PA7 
AD2 

" 
PAS 

AD3 PAS 
AD4 PA4 
ADS 17 PA3 
ADS lB PA2 
AD7 PA, 

Vss PAo 
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J'PD8355 

J'PD8755 

16,384 BIT ROM WITH 110/16,384 BIT EPROM WITH 110 

DESCRIPTION 

The NEC tIPD8355 is a 16,384 bit Read Only Memory with I/O organized as 2048 words x 8 bits. The IlPD8755 is a 
16,384 bit erasable and electrically programmable Read Only Memory. Access time for both devices is 400 ns so no wait state 
are required in the processor. There are two separately programmable, 8 bit wide I/O ports for interfacing to the processor. 

FEAtURES 

• 2048 Words x 8 Bits 

• Single +5V Power Supply 

• Internal Address Latch 

• 2 General Purpose 8 Bit I/O Ports 

• Multiplexed Address and Data Bus 

• Direct Compatibility with tIPD8085 and tIPD8048 

PIN CONFIGURATIONS 

CE VCC PROG AND CE VCC 
CE PB7 CE PB7 

ClK PB6 ClK PB6 
RESET PB5 RESET PB5 

N.C. (NOT CONNECTED) PB4 VDD PB4 
READY PB3 READY PB3 

101M PB2 101M PB2 

lOR PB, lOR PB, 

AD PBo 
iOw tIPD PAT 

AD PBo 

lOW IlPD PA7 
ALE 8355 PA6 ALE 8755 PA6 

ADO PA5 ADO PA5 

AD, PA4 AD, PA4 
AD2 PA3 AD2 PA3 

AD3 P~2 AD3 PA2 

AD4 PAl AD4 PAl 

AD5 PAo AD5 PAo 

AD6 A,O AD6 AlO 

AD7 Ag AD7 Ag 

VSS AS VSS AS 
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SINGLE COMPONENT 8·BIT MICROCOMPUTER 

DESCRIPTION 

~OO~[~i~~illOOW 
",PD8048 
,",PD8748 
,",PD8035 

The NEC IlPD8048/8748/8035 are complete, single-chip, NMOS microcomputers requiring only a single +5V power supply. There 
are three interchangeable microcomputers in this family to allow the user maximum freedom in systems implementation. In addi
tion, if system expansion is necessary, the Ilf'D8048/8748/8035 are fully compatible with NEC's family of 8080A peripherals 
ihcluding memory devices. 

The on-chip features of the IlPD8048 include 1 K x 8 bits of Read Only Memory for firm program storage, 64 x 8 bits of Random 
Access Memory which can be used as a scratch pad, 27 I/O lines, an 8-bit counter/timer and clock, oscillator and clock driver 
circuitry requiring only an off-the-chip crystal. 

The IlPD8035 is functionally and pin-for-pin compatible with the IlPD8048 but without the 1 K x 8 bit ROM, which is intended 
for use with external memory. 

The IlPD8748 is also fully compatible with both the IlPD8048 and IlPD8035. In this device the 1 K x 8 bit ROM has been 
replaced with a 1 K x 8 bit erasable, electrically programmable ROM to provide the user with the flexibility of changing the 
program memory contents. 

FEATURES PIN CONFIGURATION 

• 8 Bit Parallel Processor, ROM, RAM, I/O in Single Package TO vce 
Interchangeable ROM and EPROM Versions 

XTAL1 T1 • XTAL 2 P27 

• Single +5V Supply REm 4 P26 
55 5 P25 

• 2.5llsec and 5.0 Ilsec Cycle Versions INT 6 35 P24 

Ali Instructions 1 or 2 Cycles EA 34 P17 
AD 8 IIPD 33 P16 

• Over 90 Instructions: 70% Single Byte PsEN 9 80481 32 P15 

None Over Two Bytes WA 10 
87481 31 P14 

ALE 11 
8035 30 P13 

• 1 K x 8 ROM/EPROM, 64 x 8 RAM, DBO 12 29 P12 

27 I/O Lines DBl 13 28 P11 

DB2 14 27 Pl0 

• Programmable Counter/Timer DB3 15 26 V DD 
DB4 16 25 PAOG 

• Easily Expandable Memory and I/O DB5 17 24 P23 

Single Level Interrupt DB6 18 23 P22 • DB7 19 22 P21 

• Compatible with IlCOM-8 Series Peripherals vss· 21 P20 
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IL PB2901 4-BIT MICROPROCESSOR SLICE 
DESCRIPTION 
The NEC J.lPB2901 is a four-bit microprocessor slice, with an expandable bus structure extending interface capabilities to all 
other members of the J.lPB2900 series family. The internal functions of the J.lPB2901 include an eight-function ALU, sixteen 
addressable registers using separate read and read/write address busses, an auxiliary register and shifting logic. 

Other members of the J.lPB2900 series family are: 
J.lPB2902 ....... 4-Bit Carry Look-Ahead 
J.lPB2909 ....... 4.Bit Microprogram Sequencer 
J.lPB2911 ....... 4-Bit Microprogram Sequencer 
J.lPB2905 ....... OC Bus Transceiver with Tri-State Receiver 
J.lPB2906 ....... OC Bus Transceiver with Parity 
J.lPB2907 ....... OC Bus Transceiver with Parity and Tri-State Receiver 
J.lPB2915 ....... Tri-State Bus Transceiver with Tri-StateHeceiver 
J.lPB2916 ....... Tri-State Transceiver with Parity 
J.lPB2917 ....... Tri-State Bus Receiver with Parity and Tri-State Receiver 
J.lPB2918 ....... 4-Bit D:Register with Standard and Tri-State Output 

FEATURES 

• 4-Bit CPU Slice 

• Standard 40 Pin Dual-In-Line Package 

• Register-to-Register, Read/Modify/Write 
Time of 150 ns (Worst Case) 

• 8 Functfon ALU 

• 16 Working Registers 

• Auxiliary Register 

• Shifting Logic 

~rn~[~~~~ffirnw 
ILPDZ-80 

SINGLE CHIP 8-BIT MICROPROCESSOR 
DESCRIPTION 

The NEC J.lPDZ-80 is a third generation, N-Channel microprocessor providing many advancements over second generation micro
processors. The J.lPDZ;80 processor offers a savings in systems throughput and reduced memory requirements through its 
expanded 158 software instruction set, while maintaining software compatibility with the 8080A. The expanded instruction 
set allows for a higher level of system operation by providing for memory-to-memory block transfers, bit manipulation and 
sampling in any register or memory location, enhanced 16-bit and BCD arithmetic, new I/O features such as I/O block transfers 
and expanded addressing modes (indexed and relative). ' 

The J.lPDZ-80 provides all the control and refresh control signals for interfacing with most 4K static or dynamic memories. Only 
an external address decoder is needed for the static memories' chip selects. In addition, seventeen registers and 208 bits of pro-

. grammer usable Read/Write memory on-chip all contribute to the power and versatility of this device. 

FEATURES 
• 158 Instructions (Including all 78 Instructions of the 

.8080A) 
• 17 I nternal Register 
• Three Modes of Fast Interrupt Response and a 

Non-Maskable Interrupt 
• Direct Interface with Standard Speed Dynamic or 

Static Memories 
• 1.6 p'S I nstruction Execution Time 
• Single +5V Supply 
• Single-Phase TTL Clock 
• TTL Compatible Tri-State Address and Data Busses 

PIN CONFIGURATION 
A" A,O 
A12 Ag 

A13 A,. 
A15 

• 
A3 
A, 
A, 

+5V Ao 
D, GND 

D, 13 

00 
,. 

0, 
iNT 
NMi WAiT 

HALT 8USAK 
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U.S. REPRESENTATIVES 
Alabema 
20th Century Marketing. Inc. 
,",untavilla AL 36806 205/772-9237 
Arizona 
Summit Sales 
Scottsdale AZ 85251 602/994-4587 
Arkan_ 
W. Pat Fralla Co. 
Fort Worth TX 76116 817/640-9101 

817/649-8981 
California 
CERCO 
San Diego CA 92111 714/560-9143 
EI8C1ronlc Component Mark~ng 
Fullerton CA 92613 714/879-9460 
Trident Assodetes 
Sunnyvale CA 9'!OSEi 408/734-5900 
Colorado ' 
D/Z Associates. Inc. 
D!lnver CO 80204 303/534-3649 
Connecticut 
Cont8C1 Salas. Inc. 
Burlington MA 01803 617/273·1520 
ROME 
Melville NY 11746 516/249'()()11 
Trlonlc Assoclatas, Inc. 
~reet Neck NY 11021 516/466-2300 
Del_ 
Cs. 0 Sales 
Baltimore MD 21234 301/661-4306 
District of Columbie 
Cs. o Sales 
B\lltlmo..B MD 21234 301//161-4306 
Florida 
Perrott Associates, Inc. 
Ft. La~derdale F L 33318 305/792-2211 
Perrott Associates, Inc. 
Clearwater FL 33518 813/!iS5-3327 
Perrott Associates, Inc. 
OrlandO F L 33807 305/275-1132 

Geolll" 
20th Century Marketing. Inc. 
Huntsville AL 35806 205/772-9237 

Idaho 
Trl-Tronlx'N.W. 
Mercer Island WA 98040 206/232-4993 
IIlIn.,..' 
KoMAR Englneerl",g & Salas 
Grandview MO 64030 816/763-5385 
Technology Salas, Inc. 
Palatine I L 60067 _ 312/991-6600 
Indiana 
Technology Sales, Inc. 
Palatine II,. 60067 312/991-6600 
Iowa 
Electronic Innovators, Inc. 
Minneapolis MN 55420 612/884-7471 

Ka_ 
K-MAR Engineering & Sales 
Grandview MO 1140:30 816/763-5~5 
Kentuckv 
Imtech, Inc. 
Dayton qH 45414 513/278-6507 

Loul,lana 
W. Pat Fralia Co. 
Fprt Wortjl TX 76116 817/640-9101 

tl17/649-8981 
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SALES REPRESENTATIVES 
Maine 
Contact Sales. Inc. 
Burlington MA 01803 617/273-1520 
M.-yland 
C& 0 Sales 
Baltimore MD 21234 301/661-4306 
M ...... uietts 
Contact SaleS, Inc. 
~rllngton MA 01803 617/273-1520 
Michigan 
R.C. Nordstrom & Co. 
Lathrup Village MI48076 313/559-7373 
R.C. Nordstrom & Co. 
Benton Harbor MI 49022 616/429-8560 

MinlllllOta 
EI8ctronic Innovators, Inc. 
Minneapolis MN 55420 612/884-7471 
MI ..... ippl 
20th Century Marketing. Inc. 
Corinth MS 38834 801/287-2493 
Mlseouri 
K·MAR Engineering & Salas 
Grendvlew MO 64030 816/763-5385 
Montana 
Trl-Tronix N.W. 
Mercer.lsland WA 98040, 206/232-4993 
Nebraska 
K-MAR Engineering & Sales 
Grandview MO 64030 816/763-5385 
N_da 
Electronic Component Marketing 
Fullerton CA 92613 714/879-9460 
Trident Associates 
Sunnyvale CA 94086 408/734-5900 
New Hampshire 
Contact Sales, Inc. 
Burlington MA 01803 617/273-1520 
N_Jeraay 
Harry Nash Associates 
Willow Grove PA 19090 215/657-2213 
Trlonlc Associates, Inc. 
Great Neck NY 11021 516/46&-2300 
III_Mexico 
Tri-Tronix 
Albuquerque NM 87110 505/265-6409 
I,IIewYork 
TechoMark, Inc. 
Endicott NY 13760 607/748-7473 
Tach-Mark, Inc. 
Clay NY 13041 315/699-2261 
Tach-Marj(, Inc. 
Llvarpool NY,13088 315/652-6229 
Trionic Associates, Inc. 
Great Nick NY 11021 516/466-2300 
North Carolina 
Wolffs Salas Service Co. 
Raleigh NC 27609 919/851-2800 
Nortll Dakota 
Electronic Innovators, Inc. 
Minneapolis MN 55420 612/884-7471 
Ohio ' 
Imtech, Inc. 
CI!!Valand 9H 44130 216/826-3400 
Imtech, Inc. 
Dayton OH 45414 513/278-6507 
Oklahoma 
W. Pat Fralia Co. 
Fort War,th TX 76116 817/640-9101, 

817/649-8981 

Oregon 
Tri-Tronix N.W. 
Mercer Island WA 98040 206/232-4993' 
Pennsylvania 
Harry Nash Associates 
WillowGrovePA 19090 215/657-2213 
Imtach, Inc. 
Cleveland OH 44130 216/826-3400 
Rhodalslend 
Contact Sales, Inc. . 
Burlington MA01803 617/273-1520 
SouthC_lina 
Wolffs Sales Service Co. 
Raleigh NC 27609 919/851-2800 
South Dakota 
Electronic Innovators, Inc. 
Minneapolis MN 55420 '612/884-7471 
Ten_e 
20th Century Markating. Inc. 
Greenville TN 37743 615/628-4021 
Taxa. 
W. Pat Fralla Co. 
Fort Worth TX 76116 817/640-9101 

817/649-8981 
W. Pat Fralla Co. 
Houston TX 77081 713/772-1572 
Trl-Tronlx 
AlbuquerqueNM 87110 505/265-8409 
Utah 
D/Z Associates, Inc. 
Denver CO 80204 303/534-3649 
Vermont 
Contact Sales, Inc. 
Burlington MA 01803 617/273-1520 
Virginia 
C& 0 Sales 
Baltimore MD 21234 301/661-4306 
Washington 
Trl-Tronlx N.W. 
Mercer Island WA 98040 206/232-4993 
Wast Virginia 
Imtech, Inc. 
Deyton OH 45414 513/278-6507 
Wisconsin 
EleCtronic Innovators, Inc. 
Minneapolis MN 55420 612/884-7471 
Wyoming 
D/ZAssociatas, Inc. 
Denver CO 80204 303/534-3649 

CANADIAN REPRESENTATIVES 
British Col!lmbia 
Trl-Tronlx N.W. 
Mercer Island, WA 98040 206/232-4993 
Ontario 
R.F.a. Limited 
Et()bicoke, Ontario M9C 1 E7 416/626-1445 
auebec ' ' 
R.F.a. Limited 
Dollard Des Ormeeux, Quebec 514/626-8324 
New Brunswick ' 
Newfoundland 
Nova Scotia 
Prince Edward Island, 
R.F.Q. limited 
Ontario: 416/626-1445 
Quebec: 514/626-8324 



Ilrocomputel'S,IUe. 

U.S. DISTRIBUTORS 
Arizona 
Mirco Electronic Distributors~ 
Phoenix AZ85029 6021997-5931 
Sterling Electronics 
Phoenix AZ 85034 602/258-4531 
Callfomla 
Intermark Electronics 
Santa Ana CA 92704 714/540-1322 

213/436-5275 
Intermark Electronics 
San Diego CA 92121 714/279-5200 

DISTRIBUTORS 
Massachuaatts 
Harvey !;18C!:ronl!lS 
Lexington MA 02173 617/861-9200 
Sterling Electronics' 
Watartown MA 02172 617/926-9720 
'Samloondl!/ltor SpecIalists, Inc. 
Burlington MA 01803 617/272-1610 
Dlplomat/I.P.C. of Mess. 
Chicopee FailS MA 01 020 413/592·9441 
Michigan 
R·M Electronics Company 
'KentwOOd M149508 616/531·9300 

714/543·9005 
Intermark Electronics 

, R·M lilectronlcs Co. 

Sunnyvale CA 9~6 408/738-1111 
Diplomat/Westland. Inc. 
Sunnyvale CA 94086 408/734-1900 
G.S. Marshall 
Sunnyvale CA 94086 408/732·1100 
Semlcomp. Inc. 
CostS Mesa CA 92626 714/549-8600 

213/971·5253 
Samlconductor Speclalist~. Inc. 
Irvine CA 92714 714/549-5215 
Sterling Electronics , 
Los Angeles CA 91352 213/767·5030 
Sterling Electronics 
Sen Diego CA 112111 714/565-~441 
Western Mlcrotechnology Sales 
Sunnyvale CA 94086 408/737·1660 
Colorado 
Century Electronics 
Wheatrldge CO 80033 303/424-1985 
Connecticut 
Harvey Electronic~ 
Norwalk CT 06851203/853·1515 
Florida 
Dlplomat/Southland, Inc. 
Clearwater FL33515 813/443-4514 
illinOis 
Semiconductor Specialists, Inc. 
Chicago IL60666 3121279-1000 
Diplomat/Lakeland, Inc. 
Elk Grove Village IL 60007 312/595-1000 
INilana . 
Semiconductor SpecialiSts, Inc. 
Indianapolis IN 46241 '317/24U271 
LOUisiana . 
Sterling Electron Ics 
Naw Orleans LA 70806 504/926-9407 
Maryland 
A.S.I. EleC!:ronlcs 
Baltimore MD 21207 301/26s.:5100 
Technlco, Inc. 
Columbia MD 21045 301/461.2200 

MadiSQn Hgts. M I 48071 313/689-8300 
Semiconductor Specialists, Inc. 
Farmington MI 48024 313/478-2700 
Dlplomat/Northland, Inc. 
Farmlngtoh MI48024 313/4n-3200 
Mln~ta '. " 
Semiconductor Specialists, InC. 
MinneaPolis MN 55420 612/854-B841 
Dlplomat/EI8ctro'Com Corp. 
MinneapollsMN 15p4~1 61217Q8-8ti01 
MllIOuri ' 
Semiconductor Specialists, Inc. 
Ha;zelwoodMO 63042 314/731·2400 
Semlconduc;tot Sp8clallsts, Inc. 
Kansas City MO 1>4116 816/452-3900 
DiplomatiSt. Louis Inc. ' 
St. Louis MO 63144 314/645-8550 

New Jersey 
'Harvey Electrq!'ll;s 
Fairfield NJ 07~ 201/227·1262 
Dlplomat/IPC Corp. , ' 
Totowa NJ 07512 201/785-1830 
DiplomatflPC Corp. 
Mount Laurel NJ 08054 609/~34-!l080 

New Maxico. 
century Electron Ics 
Albuquerque NM87123 505/2112-2700 
Sterling Electronics 
Albuquerque NM 87107 505134~1 

New York 
Harvey Electronics 
Woodbury NY 11797 511?/921 ,87!l~ 
Diplomat Electronic, Corp. 
Woodbury NY 11797 516/921-9373 
Summit Distributors. Inc. , 
Bllffalo NY 14202716/804-3450 
Summit Elec. of Roch&star, InC. 
Rochester NY 14623 711?/442-3494 
Zeus Components' 
Elmsford NY 10523 91~/592-412O 

t.Iortli Carolina 
Rasco/Ralalgh 
Raleigh NC 21068 919/832-2077 

Ohio 
Samiconduc;tor Specialists, Inc;. 
Dayton 0,", 45414 513/27(i-9455 

, Pennsylvania 
, Almo Electronics Corp. 

Philadelphia PA 19114 215/698-4000 
SemlcOoductor Specialists, II1llo 
Plttlb4rgh PA 1523B 412/781-81;20 . ' 

Taxas 
Semiconductor Specl"lists, Inc. 
DallaS TX 75220 214/358-5211 
Sterilng Electronics. 
Dallal! 1X 75229 21,4/357-913' 
Sterltflg Electro"i~ " :. : 
HOUlton, TX n02? 713/623-61100 

UtaI1' 
Century Electronics 
Salt Lake City UT 84119 B01/972-6969 
Dlplorriat/ Alta· Land, Inc. 
Selt La~e City UT 84115 801/486-7227 

VIrginia 
Technico, Inc. 
flOanoke VA 24019 7~1563-4975 

Washington 
Bell Industries 
Be!levueWA 98005 206/747-1515 
Sterling 'Electronics ' 
Seenlll W(>. '98108' 206/762-9100 

WiJeonsin 
SemlconduC!:or Spe~allsts, Inc. 
MIlWa'lketWI53226414/257.1330 

CANADIAN DISTRIBUTORS 

Ontario 
Samlepnquctor Specialists, Inc. 
Malton, Ontario 4161678-1444 
I'u,tura Electronics Corp. 
Ottawa, Ontario K1P 5G4 613/232-7757 
F.utu!'_ E;lliC:1ronlcs Corp. . 
Rexdale, O!'tarlo 416/~7.782O 

Quebet; , 
F'Itu", Ell!CtrOnlcs Corp. 
MOntreal, Quebec H41." 2K5 1514/735·5775 
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THE pCOM':8 MICROCOMPUTEl{ PROGRAM CARD 
This program card provides a concise 'summary of the information necessary for 
programming and operating a JlCOM-B microcomputer system. The full set of 78 instruc
tions is explained in terms of: 

• Source/Destination Operations 
• Assembly Language Mnemonics 
• Effect on Status Flags 
• I nstruction Machine Codes 
• Program Counter Control Instructions 
• Increment/Decrement Instructions 

Shift Instructions 
• Restart Instructions 
• Special Instructions 
• Assembly Language Format 

The operator of a ~COM·8 can readily determine not only what the IlCOM·8 does, 
but all possible sources and destinations of data, the assembly language mnemonics, 
the machine codes which implement the instructions, simply by noting the matrix 
intersection entri". For example, the intersection of source "{HL)" and destination 
"s ~ LReg" in the upper matrix incorporates the mnemonics MOV d,M. This means that 
the contents of the memory addressed by the HL register pair can be moved to the L Reg 
(the d in the mnemonic represents any of the possible destinations-in this case the 
L register). Similarly, the same intersection in the lower matrix contains the entry 
"6E," the machine code. for implementing this instruction. 

The only mnemonics and machine codes not actually in the matrices are those for Jump, 
Cali, and Return. These entries are listed in separate >tables to the right of the matrices. 

Several abbreviations and symbols Ire used on this card as defined below. 

source of data for instruction (vertical) 

d :: destination of data for instruction (horizontal) 

82 second byte of instruction 

8382 second and third bytes of instruction, 82 is least significant byte 

( ) contents of register, or register pair as designated by item(s) in parenthesis 

( 1 contents of memory as addressed by items in brackets 

PSW Program Status Word 

SP Stack Pointer 

PC 

Cy 

EXPX 

D8 

D16 

ADDR 

Program Counter 

Carry Flag 

Expression with value limited to the number of bits indicated by X 

a·bit data quantity, expression, or constant, always 82 of instruction 

16-bit data quantity, expression, or constant, always 8382 of instruction 

16-bit memory address 
'~COM isa trademark of NEe. 

NUMERICAL LISTING OF I'COM·8 MACHINE CODES 

00 NOP 30 60 MOV H,B ' 
01 LXI B,016 31 LXI SP,016 61 MOV H.C 
02 STAX B 32 STA AOOR 62 MOV H,O 
03 INX B 33 INX SP 63 MOV H,E 
04 INR B 34 INR M 64 MOV H,H 
05 OCR B 35 OCR M 65 MOV H,L 
06 MVI 8,08 3. MVI M,D8 66 MOV H,M 
07 RLC 37 STC 67 MOV H,A 
08 38 6B MOV L,B 
09 DAD B 39 DAD SP 69 MOV L,C 
OA LOAX B 3A LOA ADOR 6A MOV L,O 
DB DCX B 3. OCX SP 6B MOV L,E 
DC INR C 3C INR A 6C MOV L,H 
00 OCR C 30 OCR A 60 MOV L,L 
DE MVI C,D8 3E MVI A,08 6E MOV L,M 
OF RRC 3F CMe .F MOV LA 
10 40 MOV a,B 70 MOV M,B 
11 LXI 0,016 41 MOV B,C 71 MOV M,C 
12 STAX 0 42 MOV B.O 72 MOV M,O 
13 ,NX 0 43 MOV B.E 73 MOV M,E 
14 INR 0 44 MOV B,H 74 MOV M,H 
15 OCR 0 45 MOV B,L 75 MOV M,L 
I. MVI 0,08 4. MOV B,M 7. HLT 
17 RAL 47 MOV B,A 77 MOV M,A 
18 4B MOV C,B 7B MOV A,B 
19 DAD 0 49 MOV C.C 79 MOV A,C 
lA lOAX 0 4A MOV C,O 7A MOV A,D 
lB OCX 0 4B MOV C,E 7B MOV A,E 
lC INR E 4C MOV C,H 7C MOV A,H 
10 OCR E 40 MOV C,L 70 MOV A,L 
IE MVI E,08 4E MOV C.M 7E MOV A,M 
IF RAR 4F MOV C,A 7F MOV A,A 
20 50 MOV O,B eo ADO 8 
21 LXI H,DI6 51 MOV O,C ., ADO C 
22 SI;4LO AOOR 52 MOV 0,0 82 ADO 0 
23 INX H 53 MOV O.E 83 ADO E 
24 INR H 54 MOV O,H 64 ADO H 
25 OCR H 55 MOV O,L B5 ADO L 
2B MVI H,DS 56 MOV O,M 66 ADD M 
27 DAA 57 MOV O,A 87 ADO A 
2. 58 MOV E,B BB AOC 0 
2. DAD H 59 MOY E,C B9 AOC C 
2A LHt.D AOOR SA MOV E,O 6A AOC 0 
2B ocx H 5B MOV E,E 8B AOC E 
2C INR L 5C MOV E,H BC AOC H 
20 OCR L 50 MOV E,L eo AOC L 
2E MVI L,08 5E MOV E.M 8E AOC M 
2F CMA SF MOV E.A 8F AOC A 

HEX ASCII TABLE 
0 1 2 3 

0 NULL DL' ESCAPE SP a 
1 START HDG Dct 1 I 1 

2 START TEXT DCt 2 .. 2 

3 END TEXT DCt 3 # 3 
4 END TRANS DCt 4 (STOP) $ 4 

5 ENOUIRY NEG ACK % 5 
6 ACK SYNC IDLE & 6 
7 BELL END TRANS 8LK 7 
8 BACKSPACE CANCEL ( 8 

9 HORIZ TAB END MEDIUM ) 9 
A LINE FEED SUBSTITUTE 

B VERT TAB ESCAPE + ; 

C FORM FEED FILE SEP < 
D RHURN GROUPSEP = 
E SHIFT OUT RECDRDSEP > 
F SHIFT IN UNITSEP I ? 

'PATA LINK. tDEVICE CONTROL 

254 , 

90 SUB • CO 
91 SUB C Cl 
92 SUB 0 C2 
93 SUB E C3 
94 SUB H C4 
95 SUB L C5 
96 SUB M C6 
97 SUB A C7 
9B SB. B C8 
99 SBB C C9 
9A SB. 0 CA 
9B SBB E CB 
9C SBB H CC 
90 SBB l CO 
9E SB. M CE 
9F SB. A CF 
AD ANA B DO 
AI ANA C 01 
A2 ANA 0 02 
A3 ANA E 03 
A4 ANA H 04 
AS ANA L 05 
A6 ANA M 06 
A7 ANA A 07 
A8 XRA B 08 
A9 XRA C 09 
AA XRA 0 DA 
AB XRA E DB 
AC XRA H DC 
AD XRA L 00 
AE XRA M DE 
AF XRA A or 
BO ORA B EO 
Bl ORA C E1 
.2 ORA 0 E2 
B3 ORA E E3 
B4 ORA H E4 
B5 ORA L E5 
B6 ORA M E6 
B7 ORA A E7 
BO CMP B EB 
B9 CMP C E9 
BA CMP .. 0 EA 
BB CMP E E. 
BC CMP H EC 
00 CMP L ED 
BE CMP M EE 
BF CMP A EF 

4 5 6 
@ P 

A 0 a 

8 R b 

C S c 

D T d 

E U . 
F V f 

G W 9 
H X h 

I Y ; 

J Z j 

K I k 

L \ ) 

M ) m 

N - n 

0 - 0 

RNZ 
POP B 
JNZ AODR 
JMP ADOR 
CNZ ADOA 
PUSH B 
AOI DB 
RST 0 
RZ 
RET 
JZ 

CZ ADDA 
CALL AOOR 
ACI DB 
RST 1 
RNC 
POP 0 
JNC AOOA 
OUT 08 
CNC ADO A 
PUSH 0 
SUI DB 
RST 2 
RC 

JC AODR· 
IN 08 
CC AODR 

SBI DB 
RST '3 
RPO 
POP H 
JPO AOOR 
XTHL 
CPO AOOR 
PUSH H 
ANI D. 
RST 4 
RPE 
PCHL 
JPE AOOR 
XCHG 
CPE ADOR 

XRI DB 
RST 5 

7 
p 

Q 

r 

s 
t 

u 

v 

w 

x 

V , 
( 

: 
} -

DEL,ETE 

FO RP 
F1 POP PSW 
F2 JP AOOR 
F3 01 
F4 CP ADD A 
F5 PUSH PSW 
F6 ORI DB 
F7 RST 6 
F8 RM 
F9 SPHL 
FA JM ADD A 
FB EI 
FC CM ADOR 
FO 

" CPI 08 
FF RST 7 

To form a code 
f or any character 

I 

h 

on the chart, first 
ocate the character. 
The most significant 

ex digit of the code 
; 

t 

s the column num· 
ber at the top, and 
he least significant 

digit is the row 
number at the left. 

Example: 
The code for A:::: 41 

, =2A 



NEe 11 com-8 mnemonics 0ma.cbine codes 
CARRY FLAG BIT 0 • • • • 0 0 0 • ••• • 1 c. ~fi ct of Operations on Status Flags: 

~P=A~R~I~T=Y~F~L~A~G __ ~B~IT~2~~~~~~r·~·~·~·~·~·~·~·~-+-+-+-+-+-+-i-.+-~~~~+-.~~~~~~.i • = A"KI~, 
~Z;;,E;;,R",0"",F;:;LA..;,G"-__ -"B,,IT~6~~~~~~r·~·+·~·+·+·~·~·~-+-+-+-+-+-+-i-.+-~~~+-+-.~~~~~~.i = Not A"ect~, 
t-S:::I::::G:::N:.:F.:L;:;A:::G:....-,...,B:.IT,7:...,H~m~mli·r+i·m·ir·m·~·~·;;r·i!?;t-mr,.ifi;t-;'ii:lm.;;·t-++++~·~:"'::-L:::-I:::':::.i::·~ = Cleared. 

Bold Face _ C .. U Q ... I~ ... :&'''' :,.. )~ 1# F~ ~~STRUCT~ONS3! .. Q % 8s ~ ~ ~ ~ ~ i ~ NOTE 
Letters are d:.~r :EG.!.!.-Y9 

01( « l ~ LU a: ... ... > > a: ~th Function and Assembly Language 

=~~nic, .. co I!''' I!' 0 C b C b 0( <i: C ~ _,i t; i ~ ~ 6 6 ~ ~ :;? ::"':":t Sho:~ lor I~struc~io",. ~. : 
Used for &: ~ l 0:: ~ a: ~ :J 1. ! ~ 'to .!. 1. .!. t u iii .. N r;: ~ ~ .!. ~ ffi : : :: ~ ~ Byte: of I~:ru:tio~trl:~)n._ ~O:tent I~f 
Instruction « ID U 0 W :t: -J =. !!. « II!!. ~!!. t !. e 0 ~ ~ ~ ~ ~ ~ ~ ~ 8; g ~ ! ~ ~ ~ ffi ~ ~morv as Addre~ by xx. M "" [HL). 
~ t t ! ~ ~ ! ! t + :. ~ ~ -: ~ ~ 5 ! t t ~ ! ft t t t ! ! ! !. ~ ~ g;J, :E CJ R ~ Register. RP = Register Pair., A = 

~:.... ____ +;;.L..;;;.L..;;;.L;;;.L;;;.L;;;.L;;;J...T.;+TTT;;+,;;+,;+,.=+=+=+=..t.;:.t;=+=-+=-+=-+=-+..::.;--=-+..:.tffi e. !: a: ~ ~ Logic AND, V or Logic OR, Y .. Exclusive 
--- --- a:u - G. OR ' 

A 

B 
C 

o 
E 

H 
L 

101 
B 

o 

B2t-__ M_V_I_d,_B,.;2_· -r~~'F~riilTiiir~+=~T=~T=5+..a...,li""l fr-°"UI;;jTj;JBr=2+++++-++;ii ~ ~!i; ! ~ . 
IA Regl k'~~ .... t-t-STA BaB2 I-'f--H-f~ :5 ~ t U ~ OtHER MNEMONICS 
IBRegl STAXd u - Q U 

(CRegl' - ~~!;(~ 
lOR) MOV ':i-...... ......... a:=.Jc( 

eg d.. > Q .. C '!$ « f-I-HHH-t-t-+-+-+-++-1£ ~ i u 
IE Regl ~ ~ ~ ~ ~ ~ ~ iii ~ § - a ~ 
IHReg) e ~ ~ 

IL Regl ~ I!!;: 
IHLI MOV d,M C 0 

..... NOP • NO OPERATION 

~ EI 
·bi 01 

• ENABLE INTERRUPT 
• DISABLE INTERRUPT 

Q IlLT -HALT 
XTHL • EXCHANGE ITOP OF STACK I 

WITH IHLI 
RSTX- RESTART, X - 0-7 

( I I I.BYTE OPERimONS 0 II: 

(:II-~""=+~Lo:lA~X:;..:.t-:t~t::t-:t-:t-:t-::t-:t-:t-:t-:t-:t-:t!2~-';-B~YqT~E~OP~E]R~A~T~iii~N!lSL[-J:r+-l_--:a::-;;;:-;;;;;;;;;;!CMA ·CoMPLEMENTACCUMULATOR 
IB2 ... IN B2 I i I ~HLo Bali ,.,..,.-:-PC~R~E;:;G::.iIST::-===E~R,..:CO~N~T~R:::O:,:;L;,:M~N=EM~O:N:.:;I:.::CS:::-_., 

IBaB21 :! LOA BaB2 I I 'i+I I .l.I. UNCONDITIONAL JUMP. IJMPI 
BaB2 lJ.iII :IiIII LXI d,B B .3tiI. UNCONDITioNAL CALL ICALLI 

pop STACK : EW pop d 3. UNCONDITIONAL RETURN'·IRET) 

psw 

B 
o 
H 

SP 

A 

B 

C 

o 
E 

H 
L 
101 
B 

o 

IAF Reg) I , 

IBC Regl HH--+-+-t-+-H-f-+-++-+-H--+-+_lil"SHLOI-I- ili I-'1XC~H"'iG!.fP~-I 
~_ ¥ ~lt . 
IHLReg) 110. ~ .. I ~ 

ISP) PCHl SPHL-
~~~~~re~~~aa~~~~~~ 

IA Regl 7F 47 4F 57 5F 67 77 B7 979 A7 B7 02121J3 32 
IB Regl 7B 4C 48 50 58 60 BB 70 80 BII ~O ~ At ~I BI BE 
IC Reg) 794149 51 58 6158 71 81 8! 9·1191 AlIA! Bi B9 . 
10 Reg) 7~ 42 4A 52~~ 82M 72 8211J1 ~2~ A B2 
IE Reg) 7B~ 4B 53 5B83 7383 3 A 

IH Regl 7C 44 4C 54 50 64 6C 74 B4 Be "" lie A4 II(: 8< al 
IL Regl 7 45 40 55 B6 75 B5 95 
~Un45~58~BB BB 6 

..... • CONDITIONAL JMP IJXX), CALL ICXX), RET !lXX) 
lor CARRY BIT PARITY BIT ZElie! BIT SIGN ,SIT 
0110101010 
XX C NC PE po I Z NZ M P 
PCHL' IHL) ~ PC REGISTER 

SPECIAL INSTRUCTIONS 

~~P : I~~ ~: I~~~ :; I 
01. F3, CMA 2F XTHL E3. 
PROGRAM COUNTER CONTROL INSTRUCTIONS 
JMP C3 CALL CD ~ET C9 
JNZ C2 CNZ C4 RNZ CO 
J~ CA CZ CC RZ CB 
JNC 02 CNC ,,4 RNC 00 
JC oA CC DC RC 08 

(BCI OA ~4J~ 0 "!l.A~o~S .• JPO E2 CPO E4 RPO EO 

RST 0 C7 
RST 1 CF 
RST 2 07 
RST 3 OF 
R5T 4 E7 
RST 5 EF (DEI 11\ 2·BYTE 0 EF AT 0 ~ 

IB2 ~ JPE EA CPE EC RPE E8 RST 6 F7 
(B3B21 E3A+-t--t--f-+-HH-t-+-f--t--f--f-+-HI--tI-+-+-+-t--+--f-+-"'~"""A-t--i JP F2 cP F4 RP FO RST 7 FF 

JIo1 FA CIo1 FC RM F8 PCHL E9 

B3B2r:~~~=t=t~~~t=~~~=t=t~~t=~~;r~jE~01~1~1~2~1~'~~I~N~C~R~EM~EN~Tr/~D~E~C~R~E~M~E~NTT~.~SH~I~F~T~I~NiSTrR~U~C~T~I~O~N~S POP STACK I- !ill Fl Cl 01 El 

'psw IAF Regl'-t-I-I-I-HH-t-t-+-++++++++-+-t-+-f.F=5f-I-I-I-H~ IINNRR AB 043C OCR A 3D INX B 03 RLC 07 
B IBC Reg) r '" OC~ B 05 INX 0 13 RRC OF 
o IDE Reg' C5,., INR C OC OCR C· OD INX H 23 RAL 17 

1-t-1-f-I-HH-t-t-+-+++++++;-+.",....,rf.o3-+-+-~E'=t:~'3INR 0 14 OCR 0 15 INX SP33 RAR IF 
H IHL Reg)I-t-t-I-t-HH-t-t-+-++++++++-t29'E:.:9t-fE",5t-l-fE",Bt-HE3 INR E lC OCR E 10 oCX B OB 
SP 15PI INR H 24 OCR H 25 OCX 0 18 

1-_________ .:;.ASS=E=M;B;L::.y:"...:L:.:A;::N.:.:G;:U;:.:A;::G::;E:",:F.,:O:.:R~M:::A~T=-----______ -IINR L 2C OCR L 20 OCX H 2B 
PSEUDO INSTRUCTIONS INR M 34 OCR M 35 oCX SP3B 

SYMBOL MNEMONIC EXP COWotENTS CONSTANTS STANDARD SETS OPERATORS 
Optional ORG EXP16 . Sets location Counter to value of EXP 16 A SET 7 1,1 
Optional OS EXP 16 Adds value of EXP 16 to Location Counter 

OBoH I He. 
lAH B SET 0 ",I, MOD, SHL, SHR 

Required EaU 

ROqui..... SET 
Optional DB 
OPtional OW 

Optional IF 

EXP 16 Ptrm .. ntly assignsvllue of EXP'." to "SYMBOL~' specified by user 
EXP 16 Temporwily aignsvalue of EXP 16 to "SYMBOL" specified by user 
EXP 8, EXP 8,... Assigns 'ingle-byte value of expressiOQ{s) toconsecutivememorylbCations 
EXP 16, EXP 16 • ... Assigns double-byte valu. of expression(s) to consecutive memory locatiOns 
EXP 16 Assembles statements between IF and ENOIF when valui of EXP 16 rF 0 

Optional 
R_i ..... 
Optional 
Optional 

ENolF -
MACRO PI, P2 

Terminates conditional If assembly 
Assigns sta10ment between MACRO and ENoM to "SYMBOL" specifi~ 
Termin •• MACRO assignments END". 

END Indicates end of source program 

1050 I DKimal 
105 

720 I Octal 
720 

11011B I Bino . 
001108 ry 

'TEST' I ASCII 
'A' 'B' 

C SET 1 
o SET 2 
E SET 3 
H SET 4 
L SET 5 
M SET 6 
SP SET 6 
PSW SET 8 

+, -

NOT 
AND 
OR,XOR 

255 



NEe Quality Assurance 
Procedures 

One of the important factors 
contributing to the final quality of 
our memory and microcomputer 

components is the attention 
given to the parts during the 

manufacturing process. All 
Production Operations in NEG 
follow the procedures of MIL 
Standard 883A. Of particular 

importance to the reliability 
program are three areas that 

demonstrate NEG's commitment 
to the production of components 

of the highest quality. 

I. Burn-In - .AII memory and 
microcomputer products are 
dynamically burned in at an 

ambient temperature sufficient to 
bring the junction to a temperature 

of 150 °G. The duration of the 
burn-in is periodically adjusted 

to reflect the production history 
and experience Of NEG with each 

product. 100% of all NEG memory 
and microcomputer products 

receive an operational burn-in 
stress. 

II. Electrical Test - Memory and 
microcomputer testing at NEG is 
not considered a statistical game 

where the device is subjected to a 
series of pseudo random address 
and data patterns. Not only is this 

unnecessarily time consuming, 
but it does not effectively 

eliminate weak or defective parts. 
NEG's test procedures are based 

on the internal physical and 
electrical organization of each 

device and are designed to 
provide the maximum electrical . 

margin for solid board operation. 
For further information on 

NEG's testing procedures see your 
local NEG representative. 

III. After completion of all 
100% test operations, production 

lots are held in storage 
until completion of two groups 
of extended sample testing: an 
operating life test and a series 

of environmental tests. Upon 
successful completion of 

these tests, the parts are released 
from storage and sent to final 

Q.A. testing. 
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