





























































































































































































































































































































































































































































































































































































































































































































































































































































































































Functional Description continuea)

00 21 oz 03 04 0s 06

WRITE ‘
onLY

ALl

1/SEC

W/SEC

=3

READ |
onLY ! i { |

INTERRUPT
CONTROL
REGISTER
ADDRESS = 11y

1/MQUR
1/0AY
1/WEEK

1MONTH

INTERRUPT
STATUS
REGISTER
ADDRESS = 10y

FIGURE 1. Interrupt Register Format

INTERRUPT
L0GIC

Interrupt Timing -40°cs7,s85C. 4.5V = vops5.5V. Vgg =0V

INTERRUPT
ouTeyT
fACTIVE
LOGIC MIGH)

TYPILAL DYNAMIC 1y (A)

! 7
7
7
Z
/ v
§ 7 :
H / ]
i / h
i / N
J
] 1 h) S 13
Voo V)

FIGURE 2. Typical Supply
Current vs Supply Voitage

-

Parameter Min Max Units

LUNTON Status Register Clock to INTERRUPT

QUTPUT (Pin 13) High (Note 1) 5 us
tsayon  Compare Vaiid to STANDBY INTERRUPT

(Pin 14) Low (Note 1) 5 uS
tintors  Traning Edge of Status Register

Read to INTERRUPT QUTPUT Low 5 kS
tsgyors  Trailing Edge of Write Cycle

(00 = 0. Aadress = 16) to STANDBY

INTERRUPT Off (High Impegance State) 5 uS

Note 1: The status register ClOCKS are: the corresponaing counter's roliover 1o its reset state or the compare pecoming vahd. The comoare pecomes vaha 61 s
atter the 1/1C.000 of a second counter is clocked. if the real ime counter data matcnes the RAM data.

Read Cycle Timing -40°C<T,s85°C, 4.5V sVpps5.5V, Vgg =0V

Parameter Min Max Units
taR Agaress Bus Valid to Reac Strope 100 ns
icsa  Chic Select to Read Strobe 0 ns
lagy  Read Straoe (10 Reaay Strcoe 150 ns
tayg  Reaay Strobe to Data Valic 8C0 ns
lap Aadress Bus Vaha to Data vaia 1C50 ns
tam Data Holc Time From Trainng £age of Read Strope 0 ns
Iz Trailing Eage of Reac Strooe 1o TRI-STATE Moce 280 ns
layw Heac Held Time atter Reacy Strope 0 ns
laa Agaress Bus Hoic Time trom Traiing Ecge of Reac Strope 5C ns

Note 2 1114 =00rtnw =0 anc Chip Select. Aaaress Valid, Read or Wrile are coincioent tnen they must exist for 1050 ns.

5



Write Cycle Timing -40°Cs7,<85°C. 4.5V = Vpp=5.5V. Vgg =0V

Parameter Min } Max Units
taw Address Valid to Write Strobe 100 ns
tesw Chip Select to Write Strobe 0 ns
tow  Oata Valid before Write Strobe 100 ns
tway Write Strobe to Ready Strobe 150 ns
tay Reagy Strobe Width 800 ns
tayw  Write Hold Time after Ready Strobe 0 ns
two Data Hold Time after Write Strobe 110 ns
twa Address Hold Time after Write Strobe 50 ! ns

Data bus (0ading s 100 pF.
Reagy output l0ading 1s 50 pF and 20 kQ puli-up.
Input ang output AC timing levers:

Logical one = 2.0V

Logical zero = 0.8V

Read and Write Cycle Timing Diagrams

A0=-Ad X AODRESS VALID X

]—tsn——.-(.“'—. e (R A i
m ; N\ ‘ /

tayg

‘ — A ——
00-07 - { DATA VALIO! >—_

ap 2 s

FIGURE 3. Read Cycie Timing

AG=Al X AQDRESS VALID X

B .| )

B ™) DA L ) ] P LT E—

™ N /
mov N\ /
20-07 -———-———( DATA VALID ).___.—

FIGURE 4. Write Cycie Timing

— 0 —




Typical Applications.

SYSTEM SYSTEM DATA
ADDRESS BUS 3us
N -~
]
a3 ~ STANOBY
- e = ATTERY
SELECT .
27 LoGIC -
186148 100 l
-
1 = voo 24 : vgp* SV
En) s AL PWR DOWN SWR GUWN (FROM SYSTEM
. I
- il o k2 POWER SUPPLY)
Y - —{ T o8
" 29
AL — A0 05 po=n
A1 3 19
— Al uMSBIETA D4
52 e 01
Al ] a1 22 1?7
2 S 50 01 b2
NOTE ' 9 i
osc v 20
.t - (OPERATIONAL DURING
=] OSCOUT  STOBY INTimmem 5% GUWN CONDITION)
~ 200k Vs INT
10PTIONAL:
] L
12768 My
20 0F / b xTaL 20 of 128 oF SYSTEM
25 0F T INTERRUPT
INORMAL POWER ON
~_ = = SYSTEM INTERRUPT)

Note 1: A grounc iine or groung ciane guarc trace SNouIC De INCiuded dbetween Dins 9 and 10 10 insure the 0scilator 1S not aisturoed Dy the aggress iine.
FIGURE 5. Typical Connection Diagram

SYSTEM v . STANOBY
- -
ADDRESS BUS 2 INGYAS 100k “— ::ﬁ:nv
walt As-a7 - \ POWER
- = WN -
l” 75 Locic G oo
28 V
12V g 1 Ats vVogp * 5V
20 2540 AQ-34 5-9 10
5V e 20215 gl L A0-ad osc In |
16 73
2 SYSTEM 15-22 2
£ - oF
DATA 8US 00-07
— " i3 MM531674 = 2 knz
= — e HOLD -
2l 32 soee LA NTE 4 11
=40 ! ; - A st ouT s
-_—1
22 ' R 4 ——
os¢ 2l B 28IN 2 ALT 290f
12 |0 o8I S ey ;
HOLA} 12 —
5 1 12 2 2 3 INT -
PR RESET our R0V =
=
14 < 13 3-10 13 ¢
SYNC 00-97 ——{00-07
T3V T 0;?.‘. 080087 fumesmend
: .43.1‘:1: _— 3] ] 3us =L
— : un 0
e 12 — 22
BUSEN mmm— 27
15 16 oW}
b 3 25
2 3 e MEMW
AESIN e . ..
TNTA e WEMA
-
7 .
H 73 lu
STATUS STROBE l L
v =
INTERRUPT
oY 2
*—AAA—V g
Note 11 Must use 2238 2r ecuivaient 10Q1C 10 1Psure advancec 'OW Dulse: SO tnat 1ne raacy Suidut Of the MM581674 15 vaiiC Sv the eng 01@2 guning '~2 ~ 2
~icrocycie

Note Z 522 !258080 = 105238 = 'WRYEB67 A
FIGURE 6. 8080 System interface with Battery Backup




MM58167A Microprocessor Real Time Clock

Block Diagram

srnus 00
AQ-CS
ry < 3 8ITS
1 Tihz l
REAL TIME COUNTER | ¢==WR-CS
2.8
l . —! | BT a0 - S
& 3 L
z 78178
T ;
v
10
ase N ET™ 1 | LINE | T sTaTUS
250 0UT < [ osc COMPARATOR (43 81TS) r REC 2 8IS | R0 CS
INTERRUPT |13
. RS
[ S — E (LU i,
BV et auTPUT
2 [ RAM =tf - CS INT CONTROL NOT OPERATIONAL
R
; v 56 BITS @30S REGS 8ITS gg:y:gmﬂmi GOwWN
00 ity
01 i
am U0 BUFFERS | £
T
02 19 ang .81 81-01RECTIONAL BUS
04 |  LOGIC
05 i . | sTaNosY | |,
21 INTERRUPT et
% | ‘ f0-cs m?:rs'ﬁ ] s | FawgEy
07 ey e WR + CS TNTERRUPY
QuTPUT
1 3 Aouu:ss o:cunes {OPEN DRAIN
=3 19 AQGRESSE! OPERATION OURING
FOWER 23 2 nsst S -2l 5WR DOWN CONOITION)
GOWN 2 SPECIAL :nmnnas 24
1 TEST MODE .
H S5
a0 -
RYS= IS
12 P .
83 Pty
24 D
FIGURE 7

Physical Dimensions incnes (mitlimeters)
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Molded Dual-in-Line Package (N)
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
ORSYSTEMS WITHOQUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATICNAL SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which. (a) are intenged for surgical implant into the
body, or (b) support or sustain life, and whose failure 10
serform, when properly used in accordance with in-
structions for use provided in the labeiing, can be rea-
sonaply expected to resuit in a significant injury to the
user.

2. Acritical component is any component of a life supoort
qevice or system whose faiiure to perform can pe rea-
sonably expected to cause the taiiure of thelife suopor:
device or system, or to affectits safety or effectiveness.
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NEC Electronics (Europe) GmbH o NEC

DESCRIPTION

FEATURES

PIN CONFIGURATION

uPD7210

INTELLIGENT GPIB
INTERFACE CONTROLLER

The uPD7210 TLC is an intelligent GPIB Interface Controller designed to meet all of
the functional requirements for Talkers, Listeners, and Controllers as specified by the
IEEE Standard 488-1978. Connected between a processor bus and the GPIB, the TLC
provides high level management of the GPIB to unburden the processor and to simplify
both hardware and software design. Fully compatible with most processor architectures,
Bus Driver/Receivers are the only additional components required to impiement any
type of GPIB interface.

All Functional Interface Capability Meeting |EEE Standard

— SH 1 (Source Handshake)

— AH 1 (Acceptor Handshake)

— T5 or TES (Talker or Extended Talker)

— L3 or LE3 (Listener or Extended Listener)

— SR1 (Service Request)

— RL1 (Remote Local)

— PP1 or PP2 (Parallel Port [Remote or Local Configuration])

— DC 1(Device Clear)

— DT1 (Device Trigger)

— C1-5 (Controlier [All Functions])

Programmable Data Transfer Rate

16 MPU Accessible Registers — 8 Read/8 Write

2 Address Registers

— Detection of MTA, MLA, MSA (My Talk/Listen/Secondary Address)
— 2 Device Addresses

EQOS Message Automatic Detection

Command (IEEE Standard 488-78) Automatic Processing and Undefined Command
Read Capability

DMA Capability

e Programmable Bus Transceiver 1/O Specification (Works with T.l./Motorola/intel)
* 1 to8 MHz Clock Range
e TTL Compatible
e N Channel MOS
e +5V Single Power Supply
e 40-Pin Plastic DIP
* 8080/85/86 Compatible
TR 1 N~ s vee
TIR2 2 39y €01
crock § 3 38 3 NDAC
RESET [ ¢ 37 [J NRFD
TR3 O 5 36 [ DAV
DMAREQ [ 6 35 [J DIO8
DMAACK O 7 34 DIO7
Cs 8 33 g DIO 6
RD g 9 32 DIOS
wm OJ© uPD7210 21 ) Bioa
wT gn 30 [J Dio3
po 12 29 ) Dio2
o1 O 28 [J DO 1
02 g 27 3 SRa
p3 1s 2 [ ATN
pa 016 25 [J REN -
ps .17 24 3 TFC
D6 18 23 ] RS2
D7 Q1 22 [ RS
GND 20 21 [ RSO




uPD7210

PIN NAME | 1/O DESCRIPTION

1 T/R1 O | Transmit/Receive Control — Input/Output Control Signal
for the GPIB Bus Transceivers.

2 T/R2 O | Transmit/Receive Control — The function of T/R2, T/R3
are determined by the value of TRM1, TRMO of the
address mode register.

3 CLK | | Clock — (1-8 MHz) Reference Clock for generating the
state change prohibit times T1, T6, T7, T9 specified in
IEEE Standard 488-1978.

4 RST 1 Reset — Resets 7210 to an idle state when high (active high).

5 T/R3 O | Transmit/Receive Control — Function determined by
TRM1 and TRMO of address mode register (See T/R2).

[ DRQ O | DMA Request — 7210 requests data transfer to the com-
puter system, becomes low on input of DMA acknowledge
signal DACK.

7 DACK | | DMA Acknowledge — (Active Low) Signal connects the
computer system data bus to the data register of the 7210.

8 cs | | Chip Select — {Active Low) Enables access to the register
selected by RS0-2 {read or write operation).

9 RD | Read — (Active Low) Places contents of read register
specified by RS0-2 — on DO-7 (Computer Bus).

10 WR || Write — (Active Low) writes data on DO-7 into the write
register specified by RS0-2.

11 INT O | Interrupt Request — (Active High/Low) Becomes active

7 due to any 1 of 13 internal interrupt factors (unmasked)
INT astive state software configurable, active high on chip reset.

12-19 | DO-7 1/0 | Data Bus — 8 bit bidirectional data bus, for interface to
computer system.

20 GND Ground.

21-23 | RSO-2 | | Register Select — These lines select one of eight read
(write) registers during a read (write) operation.

24 1FC 1/0 | Interface Clear — Control line used for clearing the inter-
face functions.

25 REN 1/0 | Remote Enable — Control line used to select remote or
local control of the devices.

26 ATN 1/0 | Attention — Control line which indicates whether data on
DIO lines is an interface message or device dependent message.

27 SRQ 1/0 | Service Request — Control line used to request the con-
troller for service.

28-35 | DIO1-8 | 1/O | Data Input/Output — 8 bit bidirectional bus for transfer
of message on the GP1B.

36 DAV 1/0 | Data Valid — Handshake line indicating that data on DIO
lines is valid.

37 NRFD | 1/0O | Ready for Data — Handshake line indicating that device is
ready for data.

38 NDAC | 1/0 | Data Accepted — Handshake line indicating completion of
message reception.

39 EOI /O | End or Identify — Control line used to indicate the end of
muiltiple byte transfer sequence or to execute a parallel
polling in conjunction with ATN.

40 vee +5V DC — Technical Specifications: +5V; NMOS;

500 MW; 40 Pins; TTL Compatible; 1-8 MHz.

PIN IDENTIFICATION
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BLOCK DIAGRAM
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uPD7210

The |IEEE Standard 488 describes a “‘Standard Digital Interface for Programmable
Instrumentation” which, since its introduction in 1975, has become the most popular
means of interconnecting instruments and controllers in laboratory, automatic test and
even industrial applications. Refined over several years, the 488-1978 standard, aiso
known as the General Purpose Interface Bus (GP1B), is a highly sophisticated standard
providing a high degree of flexibility to meet virtually most ail instrumentation
requirements. The uPD7210 TLC implements all of the functions that are required to
interface to the GPIB. While it is beyond the scope of this document to provide a com-
plete explanation of the |EEE 488 Standard, a basic description follows:

The GPIB interconnects up to 15 devices over a common set of data control lines.
Three types of devices are defined by the standard: Talkers, Listeners, and Controllers,
although some devices may combine functions such as Talker/Listener or Talker/
Controller.

Data on the GPIB is transferred in a bit parallel, byte serial fashion over 8 Data |/O

lines (D101 — D108). A 3 wire handshake is used to ensure synchronization of transmis-
sion and reception. |n order to permit more than one device to receive data at the same
time, these control lines are “Open Collector” so that the slowest device controls the
data rate. A number of other control lines perform a variety of functions such as device
addressing, interrupt generation, etc.

The uPD7210 TLC implements all functional aspects of Talker, Listener and Controiler
functions ad defined by the 488-1978 Standard, and on a single chip.

The uPD7210 TLC is an intelligent controller designed to provide high level protocol
management of the GPIB, freeing the host processor for other tasks. Control of the
TLC is accomplished via 16 internal registers. Data may be transferred either under
program control or via DMA using the TLC’s DMA control facilities to further reduce
processor overhead. The processor interface of the TLC is general in nature and may
be readily interfaced to most processor lines.

In addition to providing all control and data lines necessary for a complete GPIB imple-
mentation, the TLC aiso provides a unique set of bus transceiver controls permitting the
use of a variety of different transceiver configurations for maximum flexibility.
INTERNAL REGISTERS

The TLC has 16 registers, eight of which are read and 8 write.

INTRODUCTION

GENERAL

REGISTER NAME ADDRESSING - SPECIFICATION

A R R WR CS

S S S WR CS

2 1 0 WR CS :
Data In (OR] 0 0 0 WR CS [oi7z_T1 oie ois [ o4 [ o3 [ o Jon Towo ]
tnterrupt Status 1 [1R] 0 0 1 WR CS CPT | APT OET ]| END | Dec_ | ERR o
Interrupt Status 2 (2R] 0 1 0 WR CS TN SRQT_]_LOK ) 0T
Serial Poil Status (3R] 0 1 1 WA Cs (38 __TPEND | 86 1 85 1 54 1 33 5]
Address Status [4R1 1 0 0 WR CS ((Cic T AYN [sPms | LPAs | TPas | LA MmN}
Command Pass Through (SR} 1 0 1 WRCS P16 3 3 ] C CcPT1_| cPio]|
Address 0 [6R) 1 1 0 wRCS ki) ACS0_| AD4G_| AD: 2020 | AD1
Address 1 (7R] 1 1 1 WR CS [Ceoi [ OT1 [ OLT [ AD5-1 [ AD4-1 | AD3-1 | AD2-T | ADT-]
Byte Out (OW] 0 0 0 WR CS (867 ] 806 ] 805 | 804 | 8O3 | 802 T 860
interrupt Mask 1 (1W1 o o 1 wRcs
Interrupt Mask 2 [2wW) 0 1 0 WR CS (1) SRQ! DOMAOQ IMA | (6] LOKC ADSC
Serial Poil Mode (3w} 0 1 1 WR CS S8 rsv S6 s§ | sS4 | s3] s2 | si]
Address Mode (4W] 10 0 WRCS
Auxilisry Mode (SW] 10 1 WR CS CNT1_| CNTO | COM4 | COM3 | COMZ_| COM1_| COMO
Address 0/1 (6W) 11 0 WRCs
End of String [7W] 1 1 1 WR CS [Ec7 [ ece | ecs | eca ] ec3 | €c2 | eci | Eco




uPD7210

DATA REGISTERS

The data registers are used for data and command transfers between the GPIB and the
microcomputer system

DATA IN (OR) [017 Joie [ois [Di4 [ D13 [ D12 Joir [ oio |
Holds data sent from the GPIB to the computer

BYTE OUT (oW) BO7 | BO6 | BO5 | 8O4 [ BO3 [BO2 [BOT | BOO

Holds information written into it for transfer to the GPIB
INTERRUPT REGISTERS

The interrupt registers are composed of interrupt status bits, interrupt mask bits,
and some other noninterrupt reiated status bits.

READ

INTERRUPT

STATUS 1 {1R]} [ceT [ apT [ DET Jeno Joec [ ERR [ DO [ DI ]

INTERRUPT .

STATUS 2 [2R] INT_[SRQ1[ LOK [REM | CO | LOKC [REMC JADSC]
WRITE

INTERRUPT

MASK 1 (1W} [ceT T apT [ DeT [ eno JoeCc [ ERR | DO [ DI |

INTERRUPT

MASK 2 [2w] [[o [srar[omao]omai] co T Lokc [ReMC [aDsc]

There are thirteen factors which can generate an interrupt from the uPD7210, each
with their own status bit and mask bit.

The interrupt status bits are always set to one if the interrupt condition is met.
The interrupt mask bits decide whether the INT bit and the interrupt pin will be
active for that condition.

Interrupt Status Bits

INT OR of All Unmasked Interrupt Status Bits
CPT Command Pass Through
APT Address Pass Through
DET Device Trigger
END End (END or EOS Message Received)
DEC Device Clear
ERR Error
DO Data Out
DI Data In
SRQI Service Request Input
LOKC Lockout Change
REMC Remote Change
ADSC Address Status Change
CcO Command Output
Non Interrupt Status Bits
LOK Lockout
REM Remote/Local
DMAO Bnable/Disable DMA Out
DMAI Enable/Disable DMA in




uPD7210

SERIAL POLL REGISTERS
READ

SERIAL POLL

STATUS (3R] [s8 Jrenp] s6 ] ss [ s4 [s3 | s2 | s1 |
WRITE

SERIAL POLL

MODE (3wW] [s8 Jrsv ] s6 [ ss [ss [s3 ] s2 | st

The Serial Poll Mode register holds the STB (status byte: S8, S6-S1) sent over the
GPIB and the local message SV (request service). The Serial Poll Mode register

may be read through the Serial Poll Status register. The PEND is set by rsv= 1, and
cleared by NPRS « f'SV= 1 (NPRS = Negative Poll Response State).

ADDRESS MODE/STATUS REGISTERS

ADDRESS STATUS (4R)
ADDRESS MODE (4wW]

(cic T ATN [ sems [Lras [rras [a [ ta [mimn]
[ton T lon JTRMTJTRMO [ 0 [ 0 TJADMiI[ADMO]

The Address Mode register selects the address mode of the device and also sets the
mode for T/R3 and T/R2 the transceiver control lines.

The TLC is able to automatically detect two types of addresses which are held in

address registers 0 and 1. The addressing modes are outlined below.

ADDRESS MODES
CONTENTS OF CONTENTS OF
ADDRESS ADDRESS (0) ADDRESS (1)
ton lon | ADM1 | ADMO MODE REGISTER REGISTER

1 0 o ] Talk only Address identification Not Necessary

mode

0 1 0 0 Listen only Not Used

mode

0 [} ] 1 Address mode 1 Major taik address | Minor talk address
or Major listen or Minor listen
address address

0 0 1 0 Address mode 2 Primary address Secondary address
(talk or listen} (talk or listen)

4] o] 1 1 Address mode 3 Primary address Primary address
(major talk or {minor talk or
major listen) minor listen)

Combinations other than above
indicated Prohibited,
Notes: Al — Either MTAor MLAr Vis i by coincid of either address with the

received address. interface function Tor L.,

A2 — Address register 0 = primary, Address register 1 = secondary, interface function TC

or LC.
A3 ~ CPU must read

y address via C

Command.

Pass Through Register, TE or LC
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ADDRESS STATUS BITS

ATN Data Transter Cycle (device in CSBS)

LPAS Listener Primary Addressed State

TPAS Talker Primary Addressed State

cic Controller Active

LA Listener Addressed

TA Talker Addressed

MJIMN Sets minor T/L address Reset = Major T/L address
SPMS Serial Poll Mode State

ADDRESS REGISTERS

ADDRESS 0 [6R] X DT0_| DLO | AD50 | AD40 | AD30 JAD20] ADTD
ADDRESS 1 [7R] [Eol L D11 ] DLI JAD51 | AD41 | AD3-1 JAD2-1 | ADI-1]
ADDRESS 0/1 [6W] [ARs | _OT ] DL | ADS | AD4 | AD3 | AD2 | ADT )

Address settings are made by writing into the address 0/1 register. The function
of each bit is described below.

ADDRESS 0/1 REGISTER BIT SELECTIONS

ARS — Selects which address register O or 1

DT — Permits or Prohibits address to be detected as Talk
DL - Permits or Prohibits address to be detected as Listen
ADS5 — AD1 — Device address value

EOI — Holds the value of EOI line when data is received

COMMAND PASS THROUGH REGISTER
COMMAND PASS
THROUGH [SR] [[cp17 [ cpre [ cprs [ cpra [ cpTa [ cpT2 [cPT1 | cPTO]

The CPT register is used such that the CPU may read the DIO lines in the cases of
undefined command, secondary address, or parallel poll response.

END OF STRING REGISTER

END OF
STRING [7W] [Ec7 [ ece [ ecs | eca [ eca [ ec2 [ EC1 [ ECO]

This register holds either a 7 or 8 bit EOS message byte used in the GPIB system to
detect the end of a data block. Aux Mode Register A controls the specific use of
this register.

AUXILIARY MODE REGISTER

AUXILIARY
MODE [5W] [eNT2 T eNT1 ] cnTo Jcoms | com3 | com2 | comi | COMO|
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This is a multipurpose register. A write to this register generates one of the following
operations according to the values of the CNT bits.

CNT com

2 1 o a 3 2 1 0 OPERATION

Issues an auxiliary command specified by

o 0 O Cq C3 C2 C Co Ca to Co.

The reference clock frequehcy is specified
o o 1 0 F3 Fy F1 Fg |andTq, Tg, Ty, Tgaredetermined asa
resuit.

Makes write operation to the paraliel poll

4] 1 1 U S P3 P2 P1 register.

Makes write operation to the aux. (A)

1 o o Ag A3 Ay A Ao register.

Makes write operation to the aux. (B}
register.

Makes write operation to the aux. (E)
register.

AUXILIARY COMMANDS 0 0 0 C4 C3 C3 Cq Cg

CcoM

43210

00000 iepon — Immediate Execute pon — Generate local
pon Message

00010 crst — Chip Reset — Same as External Reset

00011 rrfd  — Release RFD

00100 trig — Trigger

00101 rtl — Return to Local Message Generation

00110 seoi — Send EQI Message

00111 nvld — Non Valid (OSA reception) — Release DAC
Holdoff

01111 vid —  Valid (MSA reception, CPT, DEC, DET) —
Release DAC Holdoff

0X001 sppf — Set/Reset Parallel Poll Flag

10000 gts — Go To Standby

10001 tca — Take Control Asynchronously

10010 tcs — Take Control Synchronously

11010 tcse — Take Control Synchronously on End

10011 Itn —  Listen

11011 Itnc  — Listen with Continuous Mode

11100 lun — Local Unlisten

11101 epp — Execute Parallel Poll

1X110 sifc  — Set/Reset IFC

1X111 sren — Set/Reset REN

10100 dsc — Disable System Control

INTERNAL COUNTER 00 1 0 F3 Fp Fq Fg

The internal counter generates the state change prohibit times (T, Tg, T7, To)
specified in the |EEE std 488-1978 with reference to the clock frequency.

AUXILIARY A REGISTER 1 0 0 A4 Az Ap Aq Ag

Of the 5 bits that may be specified as part of its access word, two bits control the
GPIB data receiving modes of the 7210 and 3 bits control how the EOS message is
used.
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Aq Ao DATA RECEIVING MODE
0 0 Normal Handshake Mode
0 RFD Holdoff on all Data Mode
1 0 RFD Holdotf on End Mode
1 1 Continuous Mode
BIT
NAME FUNCTION
A 0 Prohibit Permits (prohibits) the setting of the END bit
2 1 Permit by reception of the EOS message.
0 Prohibit Permits (DrOhll?ltS) automatic tr.ansmnssxon of
A3 1 Permit END message simultaneously with the trans-
mission of EQS message TACS.
A 0 7 bit EOS Makes the 8 bits/7 bits of EOS register the
4 1 8 bit EOS valid EOS message.

AUXILIARY B REGISTER 10 1 B4 B3 By By Bp

The Auxiliary B Register is much like the A Register in that it controls the special
operating features of the device.

BIT
NAME FUNCTION
1 Permit Permits (prohibits) the detection of undefined
Bo command. In other words, it permits {(pro-
- hibits) the setting of the CPT bit on reception
0 Prohibit of an undefined command.
1 Permit Permits (prohibits) the transmission of the
B4 — END when in serial poll active state
o] Prohibit (SPAS).
T4 .
1 (high-speed) T (huqh .speed) as Tq of handshéke after
B2 T transmission of 2nd byte following data
o] 1 transmission.
(low-speed)
B3 (1) ::; Specifies the active level of INT pin.
SRQS indicates the value of 1st level local
message (the value of the parallel poll flag is
1 1st = SRQS | ignored).
Bg SRQS=1...1st=1.
SRQS=0...1st=0.
1st = Parallel| The value of the paraliel poll flag is taken
o]
Poll Flag as the 1st local message.




uPD7210

AUXILIARY E REGISTER 110000 Eq Eg

This register controls the Data Acceptance Modes of the TLC.

BIT FUNCTION

EQ 1 Enabie DAC Holdoff by initiation of DCAS
0 Disable

Eq 1 Enable DAC Holdoff by initiation of DTAS
0 Disable

Parallel Poll Register > 0 1 1 V] S P3 P2 P
The Parallel Poll Register defines the parallel poll response of the uPD7210.

Lefr [t Juls]Palra]r]

SPECIFYING STATUS BIT
OUTPUT LINE (DIO1 TO DI108)

SPECIFYING STATUS BIT
POLARITY
§=1:INPHASE
S-0:IN REVERSE PHASE

JU =1 :NO RESPONSE TO PARALLEL POLL
lU =0: RESPONSE TO PARALLEL POLL
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X1 X2 j
A188
AD78 <
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AD -
uPDB08S n_o n
WR - -
ALE = |
RESET OUT — =
cLK = s
RST 75
7 ~z UL
D O D DO O > o D - O > >» 8 DA 0
g 3 d3ze 4 ogolg‘n’:mgm EO Qo|g|,"—mr-
s ° "8 s = mem & » 3 mar
RST 6.5 INT m9 m & 27 ce
uPD7210 TIMER OUT s uPDB3ES
RST 6.5 DMAREQ DMAACK e H"* uPDB1S5 PA70. PBI0 10R
T/R3.1 PA7g PB7g PCgg
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uPD7210

uPD7210 MC3448AX4 GP18
Di0g| DATAA BUSA DIOg
—Ggglsl DATAB BUSS D107
T DATAC BUSC 010g
s DATAC BUSC oios  MINIMUM 8085 SYSTEM
S/Ra.p  PEA.D M WITH pPD7210 (CONT.)
0104 DATAA BUSA 0104
D103 DATAB BUSB 0103
5105 DATAC BUSC 0102
010, DATAD BUSD D10y
P1S/Ra.0  PEA.D [
TRy e
T3 ‘E°'§§T’ SD/:TAA A BUSA 3]]
\—{ S/Rg
BAV DATAB BUSB DAV
S/Rc
NRFD DATAC B8USC NRFD
S/Rp
NDAC DATAD BUSD NDAC
PEA.O{Y
T/R3 (CIC) S/Ra
k3-108 DATA A BUSA SRQ
| S/Rp
ATN DATAB BUSB ATN
S/R¢
REN DATAC BUSC REN
— S/Rp
L4 DATAD BUSD IFC
PEA.D
L L

Note: In this example, high-speed data transfer cannot be made since the bus
transceiver is of the open collector type (Set B = 0).

B10g] Dg 8g ——")
6105] 07 87—
Bi0g Dg 86
oTo:, D5 8

4 04 snys160 B4f———
D103 D3 83—
015, D2 Byb——
DTO: Dy 8 frmme
T/R3 (PE) PE
TE
wPD7210  T/Ry 5 GPIB
TE
T/Rg (CI1C) ——>0—— OC
SRQ sRQ I
ATN ATN o
T EOl sN7s161
BAV DAV  ——
NRFD NRFD
NDAC| NDAC
] IFC o
REN _J

Note: In the case of low-speed data transfer (B2 = 0), the T/R3 pin can be used as a
TRIG output. The PE input of SN75160 should be cleared to “0.” Using this

conction, pass-control operation cannot be used.



uPD7210

ABSOLUTE MAXIMUM Ta=25°C

RATINGS [ PARAMETER SYMBOL TEST CONDITIONS RATINGS UNITS
[Supply Vottage vee 05~ +70 v
{input Voltage 7 -05~ +7.0 A
|0utput Voltage Vo ~05~+7.0 v
{Operating Temperature Topt 0~ +70 °c
iStrage Temperature Tsrg —65 v +125 °c

DC CHARACTERISTICS ~ Ta=0+70°C Vec=sv 10

| rarameren svMBoL TEST CONDITIONS T i UNITS
{Input Low Voltage ViL -0.5 +038 v
|Input High Vohage ViH +2.0 vee +0.5 v
iLow Level Output Voltage | VoL 1oL = 2mA (4mA : T/R1 Pin) +0.45 \4
‘ VOH1 10H = —400uA, Except INT +24 v
High Level Output Vot A +24 v
[High Level Qutpw o0 VOH2 INT Pin
| | +35 \4
{Input Leakage Current m | un=0v~vee —10 +10 uA
{Output Leakage Current oL | 1QuT =045V v vce -10 +10 uA
Supply Current icc | +180 mA
T, =25°C, Vee = GND = OV
CAPACITANCE
LIMITS

PARAMETER SYMBOL TEST CONDITIONS MIN TvP MAX UNITS
Input Capacitance CiN 1=1MHz 10 eF
0 C. All Pins Except Pin Under 15 F

oyt bapacitance Cour Test Tied to AC Ground s
1/0 Capacitance Ci/no 20 pF
= =BV +
AC CHARACTERISTICS ~ Te=07+70%C. Voo =5V 1o
PARAMETER SYMBOL|  TEST CONDITIONS LTS uNITs
MIN TYP MAX
Address Setup to RD tAR RS20 8 ns
[ 0

Address Hold from RD TRA 0 ns
RD Pulse Width RR 170 ns
Data Delay from Address AD 250 ns
Data Delay from RD ¢ RD 150 ns
Output Float Delay trom RD 1 DF 0 80 ns
’?ﬁ Recovery Time tRYV 250 ns
!Admes Setup to WR AW 0 ns
IAddns Hold from WR WA 0 ns
[WR Pulse Width ww 170 ns
Data Sewp 10 WR oW 150 ns
Daw Hold from WR WD 0 ns
[w__ﬁ Recovery Time tRV 250 ns
[DMAREQ { Delay from DMAACK] takRa | | | [130 T ns

[Dat Deley from DMAACK | tAkD | | | [200 | m |




uPD7210

Ta=0~+70°C, Vo =5V £10%

PARAMETER SYMBOL TEST CONDITIONS N "'1".',',:3 MAX UNITS AC CHARACTERISTICS

€01 ¢ - DI0 tEODI PPSS = PPAS, ATN = True 250 s
€01 4 ~>T/R1 1 tEQT11 | PPSS—-PPAS, ATN = True 155 ns
EOIt+T/R1 L teQT12 | PPAS—>PPSS, ATN = Faise 200 ns
ATN { ~ NDAC 4 tATND AIDS -+ ANRS, LIDS 155 ns
ATN4~T/R11 tATTH TACS + SPAS — TADS, CIDS 155 ns
ATN 4 >T/R2 tATT2 TACS + SPAS -+ TADS, CIDS 200 ns
DAV | ~DMAREQ t tDVRQ | ACRS = ACDS, LACS 600 ns
DAV 4 > NRFD ¢ tDVNR1 | ACRS - ACDS 350 ns
DAV { —» NDAC t tDVND1 | ACRS - ACDS - AWNS 650 ns
DAV t - NDAC ¢ tDVND2 | AWNS - ANRS 350 ns
DAV t -~ NRFD t tDVNR2 | AWNS - ANRS - ACRS 350 ns
RD | ~NRFD * ‘RNR CACS, O reg selcind 500 ns
NDAC t ~ DMAREQ INDRQ | STRS - SWNS - SGNS, TACS 400 ns
’FJ‘B—AE t-DAV 1 INDDV STRS > SWNS - SGNS 350 ns

WDl SGNS — SDYS, BO reg. selected 250 ns

INRDV SDYS > STRS, Ty = True 350 ns

SGNS ~ SDYS —~ STRS 830
WOV 8O req. selected, RFD = True +ISYNC ns
NF = fc = 8 MHz, T1 (High Speed)
tTRIG 50 ns

)K

[—tAR RA ——f
————Yma—————-ll
, -

'RD—-1 ——{ tDF r._

D7~Q , High Impedance /{ valid High Impedance
|
|
b takD —o
DMAACK

h

l—— XAKaa-—]'
DMAREQ ./ %

Cs, RS2~Q >i‘

f— tAW ——f — twa —
H
|

$

!—‘Dw LXWD—!
07~Q >( X

NEC cannot assume any responsibility for any circuits shown or

represent that they are free from patent infringement.

NEC reserves the right to make changes any time without notice

in order to improve design and supply the best product possible. Dec. 1981



APPENDIX I

Product Error Report

DEAR CUSTOMER,

WHILE FORCE COMPUTERS HAS ACHIEVED A VERY HIGH STANDARD OF
QUALITY 1IN OUR PRODUCTS AND DOCUMENTATION, WE CONTINUALLY SEEK
SUGGESTIONS FOR IMPROVEMENTS.

WE WOULD APPRECIATE ANY FEEDBACK YOU CARE TO OFFER.

PLEASE USE ATTACHED "PRODUCT ERROR REPORT" FORM FOR YOUR COMMENTS

AND RETURN IT TO ONE OF OUR FORCE COMPUTERS OFFICES.

SINCERELY

FORCE COMPUTERS






)

PRODUCT ERROR REPORT — & =°
A
HARDWARE / SOFTWARE/SYSTEMS I \\ s [ E
QJQ’

PRODUCT :

SERIAL NO. : | This box to be |
| completed by FORCE |

DATE OF PURCHASE : | |
| DATE : |

ORIGINATOR : ! }

COMPANY : | PR# : :
|

ADDRESS : | |
| ACTION BY : |
| |
| Engineering ( ) |
| Marketing () |
| Production () |

DATE : | |

TELEPHONE : ( ) EXT

CONTACT :

AFFECTED PRODUCT: ( ) SOFTWARE ( ) HARDWARE ( ) SYSTEM

AFFECTED DOCUMENTATION: ( ) SOFTWARE ( ) HARDWARE ( ) SYSTEM

ERROR DESCRIPTION :

SEND TO :

FORCE Computers Inc. FORCE Computers GmbH FORCE Computers FRANCE
Marketing Marketing Marketing

727 University Avenue Daimlerstrasse 9 11, rue Casteja

Los Gatos, CA 95030 8012 Ottobrunn/Munich 921@@¢ Boulogne

U.S.A. West Germany France






