


















































































































































































































































































































































































































































































































































































































Functional Description (Continued) 

The comparator is a cascaded exclusive NOR. Its output is 
latched 61 I'S after the rising edge of the 1 kHz clock signal 
(input to the ten thousandths of secondS counter!. This 
allows the counter to ripple through before looking at the 
comparator. For operation at less than 4.0V. tna tnousand­
ths of seconds counter should not be included in a com­
pare because of the possibility of having a ripple delay 
greater than 61 1'5. (For output timing see Interrupt 
Timing.) 

Down Mod. 

The 50Wiii input is essentially a second cnip 
select. It disables all inputs and outputs except fan he 
STANDBY INTERRUPT. When this input is at a logical 
zero. the device will not respond to any extemal signals. It 
will. however. maintarn timekeeping and turn on the 
S1'AN'5BY INTERRUPT if 
programming must be done Oefore the POWER DOWN in­
put goes to a logical zero.) When to the 
standby or power down mode. the POWER DOWN input 
should go to a logical zero at least 1 1'5 betore Vee is 
switched. When switcning Vee all other Inputs must re­
main Oetw"n Vss -0.3V and Vee+0.3V. When restoring 
Vee to the normal operating mode. it is necessary to Insure 
t!!!!..!!.!.. other inputs are at valid levels betore switching the 
POWER DOWN input back to a logical one. These precau· 
tions are necessary to insure that no data is lost or altered 
when Changing to or tram the power down mode. 

Counter and RAM R ... ts; GO Command 

The counters and RAM can be reset by writing all 1's (FF) at 
address 12/of or 13/of respectively. 

A write pulse at address 15M will reset tne thousandtns. 
hundredths. tenths. units. and tens of seconds counters. 
This GO command is used for precise starting of the Clock. 
The data on the data bus is ignored during tne write. /I the 
seconds counter is at a value greater than 40 when the GO 
is issued. the minutecounterwill increment; otnerwise tne 
minute counter is unaffected. This command is not neces­
sary to stan the clock. but merety a convenient way to 
stan precisely at a given minute. (See Table III for reset 
format.) 

Status Sit 

The status bit is provided to inform the user that the clocl< 
is in tne process of rolling over wnwn a counter is read. The 

, kHz clock into tna thousandths of secondS counter has a 
puise width of 61 "S. If a read at the real time counter lany 
digits) is done during this61 I'S penod the status Oit will be 
set. This teUs the user that the clock IS ripPling through tne 
real time counter. Because tne clock is rippling. invalid 
data may Oe read from the counter. If the status eit is set 
following a counter read. the counter Should Oe reread. 

The status Oit appears on DO when address 14M IS read. All 
the other data lines will be zero. The bit is set when a 
logical one appears. ThiS bit Should be read every time a 
counter read or series of counter readS are done. The trail· 
ing edge of the read at address 14M will reset the status bit. 

Oscillator 

The oscillator used IS the standard Pierce oscillator. Exter· 
nally only 2 capacitors and the crystal are required. For 
micropower crystals a resistor in series with the oscillator 
output may be necessary to insure the crystal is not over· 
driven. This resistor should be approximately 200 kO. The 
capacitor values should Oe tYPically 20 pF-25 pF. The 
crystal frequency is 32. 768 Hz. 

The oscillator input can be externally dnven. if desrred. In 
thiS case the output should be left floating and the input 
levels should be Within 0.3V of tne supplies. 

A ground line or ground plane eetween prns 9 and 10 may 
Oe necessary to prevent interference of the OSCillator by 
the A4 address. 

Control Lin •• 

The READ. WRITE. and CHIP SEL.ECT signals are active 
low inputs. The REAOY Signal is an open drain output. At 
the stan of each read or write cycte the READY line lopen 
drain) will pull low and will remarn low until valid data 
from a chip read appears on tne bus or data on the bus IS 
latched in dUring a wme. REA"'D and WRii'E must be 
accompanied by a CHIP SE!.ECT (see Figures 3 ana 4 for 
read and wrrte cycte timing). 

Test Mod. 

The test mOde IS merelY a mooe ior production testing. It 
allows the counters to count at a nigher Inan normal rate. 
In tnlS mode the 32 KHz OSCillator input is connected 
Oirectly to tne ten thousandths of seconds counter. The 
chip select and wnte lines must be law and Ine address 
must Oe neld at IF .... 
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OUTPUT (F'in 13) HIgh (Note 1) 
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t'NTOFF TraIling Edge of Status Register 
Read to INTERRUPT OUTPUT Low 

ISBVOFF TraIling Edge of Write Cyc..,.le;.,.,..,..,..,.,...,.,. 
100 = 0: Address = 16 ... 1 10 STANDBY 
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MIX Units 

5 

5 

5 

5 

Note 1: The status '80lSIIr ClOCkS Ire: tMe correSDonCtno counter's re:llioyer to ItS f.set state orlne comcar. oec:oml"g villlO. Th. comOilr. oecomes yalla 51 .s 
attar tMe "'0.000 of .. second counter 1$ clocKed. It tne re.1 time counter aat. matcnes tne RAM OalL 

Read Cycle Timing -40·CsT .. sSS"C, 4.SVsVOOSS.SV. Vss=OV 

Parameter Min Max Units 

'AR Aadress Sus Valla to Reae Strooe 100 ns 

tes"" ChlO Selec: to Read Strooe 0 ns 

:~RY Read Strooe [0 Reaav Strooe ~SO I"IS 

t~yO Ready Strobe to Data VallC 800 ns 

tAO Aodress Bus Valla to Da:a Vailo 1050 ns 

t ..... Data i-1ole Time From Trailing Eage of Read Strooe 0 ns 

:"z Tra,l,ng Eoge oi Reac Strooe to TRI·SIATE Made 250 ns 

tqyP1 Read i-1ola Time atter Ready Strooe 0 ns 

tqA AOdress Sus HOIC Time trom TraIling Ecge at ReaC Strooe 50 ns 

HOi.2: It tAR a 0 or 'ow. a and Cnlp Select. Aooress Valid. Read or Write are COlncroent tnen tney must eXist tor 'O~O ns. 
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Write Cycle Timing -40·C sT ... s8S0C. 4.5V s Voos5.5V. Vss=OV 

Parameter Min Max Units 

t,.w Address Valid to Write Strobe 

tcsw Chip Select to Write Strobe 

tow Data Valid betore Write Strobe 

tWRY Write Strobe to Ready Strobe 

tRY ReadY Strobe Width 

~w Write Hold Time atter Ready Strobe 

two Data Hold nme atter Write Strobe 

tWA Address Hold Time atter WWe Strobe 

Dara Cua loading IS 100 pF. 

Reaay outout loacUno IS 50 DF and 20 kG puJl.fJQ. 

!nglolr and outout AC timing levetl: 
I.09lcal ona = 2.0V 
l..OOlcal zaro .. O.8V 

Read and Write Cycle Timing Diagrams 
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NEe Electronics (Europe) GmbH NEe 

DESCRIPTION 

FEATURES 

PIN CONFIGURATION 

INTELLIGENT GPIB 
INTERFACE CONTROLLER 

J,J.PD7210 

The /lPD721 0 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 4B8·1978. 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 implement any 
type of GPIB interface. 

• All Functional Interface Capability Meeting IEEE Standard 
SH 1 (Source Handshake) 
AH 1 (Acceptor Handshake) 
T5 or TE5 (Talker or Extended Talker) 
LJ or LE3 (Listener or Extended Listener) 
SR 1 (Service Request) 
RL 1 (Remote Local) 
PPI or PP2 (Parallel Port [Remote or Local Configuration)) 
DC 1 (Device Clear) 
DTl (Device Trigger) 
Cl·5 (Controller [All Functions)) 

• Programmable Data Transfer Rate 
• 16 MPU Accessible Registers - 8 Readl8 Write 
• 2 Address Registers 

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

• EOS Message Automatic Detection 
• Command (IEEE Standard 488·78) Automatic Processing and Undefined Command 

Read Capability 
• DMA Capability 
• Programmable Bus T ranseeiver I/O Specification (Works with T.I JMotorola/1 ntel) 
• 1 to 8 MHz Clock Range 
• TTL Compatible 
• N Channel MOS 
• +5V Single Power Supply 
• 4~Pin Plastic DIP 
• 8080/85/86 Compatible 

TIR 1 VCC 
TIR 2 EOI 

CLOCK iiii5Ac 
RESET NRFi5 

T/R 3 DAv 
OMAREO DiOii 
OMAACK i5iO'i 

Cs DiOii 
RO iiiOs 
WR Dii54 
INT DiCi3 
00 Di02 
01 5iOi 
02 SR5 
03 ATN 

04 iffil 
05 IFC 
06 RS 2 
07 RS 1 

GNO RS 0 
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PIN NAME 1/0 DESCRIPTION 
PIN IDENTIFICATION 

1 T/Rl 0 Transmit/Receive Control - InputlOutput Control Signal 
for the GPIB Bus Transceivers. 

2 T/R2 0 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 I Clock - (HI MHz) Reference Clock for generating the 
state change prohibit times Tl, T6, T7, T9 specified in 
IEEE Standard 48B·1978: 

4 RST I Reset - Resets 7210to an idle state when high (activehigh). 

5 T/R3 0 Transmit/Receive Control - Function determined by 
TRMI and TRMO of address mode register (See T/R2). 

6 ORO 0 DMA Request - 7210 requests data transfer to the com· 
puter system, becomes Iowan input of DMA acknowledge 
signal DACK. 

7 DACK I DMA Acknowledge - (Active low) Signal connects the 
computer system data bus to the data register of the 7210. 

8 CS I Chip Select - (Active low) Enables access to the register 
selected by RSO·2 (read or write operation). 

9 RD I Read - (Active low) Places contents of read register 
specified by RSO·2 - on 00·7 (Computer Bus). 

10 WR I Write - (Active low) writes data on 00·7 into the write 
register specified by RSO·2. 

11 X a Interrupt Request - (Active High/low) Becomes active 

iNf 
due to any 1 of 13 internal interrupt fectors (unmasked) 
a~ive state software configurable, active high on chip reset. 

12·19 00·7 I/O Data Bus - 8 bit bidirectional data bus, for interface to 
computer system. 

20 GNO Ground. 

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

24 IFC I/O Interface Clear - Control line used for clearing the inter· 
face functions. 

25 REN 110 Remote Enable - Control line used to select remote or 
local control of the devices. 

26 ATN 110 Attention - Control line which indicates whether data on 
010 lines is an interface message or device dependent message. 

27 SRO 110 Service Request - Control line used to request the can· 
troller for service. 

28-35 0101·8 110 Data Input/Output - 8 bit bidirectional bus for transfer 
of message on the GPIB. 

36 DAV 110 Data Valid - Handshake line indicating that data on 010 
lines is valid. 

37 mm5' 110 Ready for Data - Handshake line indicating that device is 
ready for data. 

38 NDAC 110 Data Accepted - Handshake line indicating completion of 
message reception. 

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

40 VCC +5V DC - Technical Specifications: +5V; NMOS; 
500 MW; 40 Pins; TTL Compatible; 1·8 MHz. 
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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, also 
known as the General Purpose Interface 8us (GPI8), is a highly sophisticated standard 
providing a high degree of flexibility to meet virtually most all instrumentation 
requirements. The IlPo721 0 TLC implements all of the functions that are required to 
interface to the GPI8. While it is beyond the scope of this document to provide a com· 
plete explanation of the IEEE 488 Standard, a basic description follows: 

The GPI8 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 GPI8 is transferred in a bit parallel, byte serial fashion over 8 Data I/O 
lines (0101 - 0108). A 3 wire handshake is used to ensure synchronization of transmis· 
sian and reception. I 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 IlPD721 0 TLC implements all functional aspects of Talker, Listener and Controller 
functions ad defined by the 488-1978 Standard, and on a single chip. 

The /lPD721 0 TLC is an intelligent controller designed to provide high level protocol 
management of the GPI8, 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 oMA using the TLC's oMA 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 GPI8 imple­
mentation, the TLC also 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. 

AEGIITER NAME ADDRESSING SPECIFICATION 

R R R WR cs 
S WR cs 
0 WR cs 

Data In IORI 0 WR CS 017 01. OIS '014 013 012 

Int..-up! Sr.tUl' [1 A I 1 WR CS I CPT I APT OET eND Dec eRR 

'nt.rrupt SIM .. 2 (2AI a WR cs IAT I sl!li15i I..~K ~!M ~(5 C(5K~ 

kill Poll S*u. 13RI 1 WR CS I sa ! PEND sa 55 I 54 53 
Addt_ StaIUlI4A1 a WR CS I CIC I XTI\1 I SPMS CPAS ! TPAS LA 

CorNftliftd .... Througll (5R( 1 WR CS j ern I cptl ern CPT4 ! CPT3 cpn 
Add,.. 0 (&AI a WR cs x OTO QLP I ACH I ADi.o AD3.(J 
Add,.., 17 .. 1 1 WR cs EOI OTI OLI I ,1,05·1 I A04.' A03·1 

Byt_ Out (OWl a WR CS a07 e08 BOO BOO 803 I B02 

jn1en'up1 Mak 1 (1wl 1 WR CS CPT APT DET eNO Dec I ERR 

InterruPt MInk 2 IMI a WR cs SAQI DMAO I DMAI CO i LOKe 

SMilil Pall Mode 1M) 1 WR CS sa sa I 55 54 I 53 __ {<wI 
a WR CS ton Igo TRM1 I TRMO 

Au.lI....., Mode (5WI 1 WR cs ieNT2 CNT1 CNTO ! COM .. I COM3 I COM2 

Add, .. 0/1 (awl a WR CS lARS bf bL ADiS AD4 AQ3 

End of Str"" I7WJ 1 WR CS eC7 eco ecs ec. eC3 EC2 

INTRODUCTION 

GENERAL 

Olt I 010 

00 I 01 

I i!tl!~l! I AI5!~1 
I 52 I 51 I 
I TA I MJMNi 

I CPT1 I ePTol 
! ,1,02-0 j AOl-01 

I A02·1 I A01-1' 

I aOl BOO I 
I DO DI I 
! REMe AOSCI 

I S2 SI I 
! AOM1 ADMOI 

I COM1 COMO! 

A02 .0.01 I 
ECI ECO I 
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DATA REGISTERS 

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

DATA IN lOR) IDI7 DI6 DI5 I "D14 DI3 DI2 I Dll DID 

Holds data sent from the GP1B to the computer 

BYTE OUT lOW) I 80l I 806 I 805 1804 I B03 1802 1801 I BOO I 

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 nontnterrupt related status bits. 

READ 
INTERRUPT 

STATUS 1 i 1 Rj I CPT APT OET ENu DEC ERR DO 

INTERRUPT 

01 

STATUS 2 12RJ liNT I SROl LOK REM CO I LOKC I REMC I AOSC I 

WRITE 
INTERRUPT 

MASK 1 11wl I CPT APT DET END I DEC ERR DO 01 

INTERRUPT 

MASK212Wl I 0 I SROl I OMAO I OMAI I CO I LOKC I REMC I AOSC I 
There are thirteen factors which can generate an interrupt from the pPD7210. 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. 

I nterrupt 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) 
Dtc Device Clear 
ERR Error 

DO Data Out 
01 Data In 
SROI Service Request Input 
LOKC Lockout Change 
REMC Remote Change I 
ADSC Address Status Change I 
CO Command Output I 

Non Interrupt Status Bits 

LOK Lockout 
REM Remote/Local 
DMAO Enable/Disable DMA Out 

DMAI Enable/Disable DMA In 

5 
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SERIAL POLL REGISTERS 

READ 
SERIAL POLL 
STATUS 13R) sa 1 PEND 1 56 55 154 53 52 S1 

WRITE 
SERIAL POLL 
MODE 13W) sa rsv S6 S5 154 S3 S2 51 

The Serial Poll Mode register holds the STB (status byte: 58, 56·511 sent over the 
GPIB and the local messagerSV (request service). The Serial Poll Mode register 
may be read through the Serial Poll Status register. The PEND is set by rsv = I, and 

cleared by NPRS· i'Sii = 1 (NPRS = Negative Poll Response Statel. 

ADDRESS MODE/STATUS REGISTERS 

ADDRESS STATUS 14R) 

ADDRESS MODE 14WI 

I CIC ATIiI I $PMS 1 LPAS ITPAS LA TA 1 MJMN 1 
I ton Ion I TRM1 I TRMO I 0 I ADM1 1 AOMO 1 

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 111 

ton Ion ADMI ADMO MODE REGISTER REGISTER 

1 0 0 0 Talk only Addreu Identification Not Necessary 
mode 

0 1 0 0 Listln only Not Used 
mode 

0 0 0 1 Address modi 1 Major talk address Minor talk address 
or Major listen or Minor listen 
address addreu 

0 0 1 0 Addr.ss mode 2 Primary address Secondary address 
(talk or listen) (talk or listen) 

0 0 1 1 Address mode 3 Primary address Primary address 
(major tal k or (minor talk or 
major listen~ minor I isten I 

Combinations other than above 
indicltlld Prohibited. 

Not.: A 1 - Either MTA or MLA reception is indicated by coincidence 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. 

Al - CPU must read secondary address via Commllnd Pass Through RegISter. TE or LC 
Command. 



J.1PD7210 

ADDRESS STATUS BITS 

ATN 
LPAS 
TPAS 
CIC 
LA 
TA 
MJMN 
SPMS 

ADDRESS REGISTERS 

Data Transfer Cycle (device in CSBS) 
Listener Primary Addressed State 
Talker Primary Addressed State 
Controller Active 
Listener Addressed 
Talker Addressed 
Sets minor TIL address Reset = Major TIL address 
Serial Poll Mode State 

ADDRESS 0 [6R] I x DTO DLO I ADS,() I AD4.() I AD3'() I AD2.() I AD1.() I 
ADDR ESS 1 [7R] Llli I DTl DLl I ADS·l I AD4-1 I AD3·1 I AD2·1 I ADl -1 I 
ADDRESS all [6W] lARS I DT DL I ADS I AD4 I AD3 I AD2 I 
Address settings are made by writing into the address all register. The function 
of each bit is described below. 

ADDRESS 0/1 REGISTER BIT SELECT[ONS 

ARS Selects which address register a or 1 
DT - Permits or Prohibits address to be detected as Talk 
DL - Permits or Prohibits address to be detected as Listen 
ADS - ADI - Device address value 
EO! - Holds the value of EOIline when data is received 

COMMAND PASS THROUGH REGISTER 
COMMAND PASS 
THROUGH [SRI 

ADl 

The CPT register is used such that the CPU may read the 010 lines in the cases of 
undefined command, secondary address, or parallel poll response. 

END OF STRING REGISTER 

END OF 
STRING [7W] I EC7 I EC6 ECS EC4 EC3 EC2 ECl ECOI 

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

AUXILIARY MODE REGISTER 

AUXILIARY 
MODE [SW] ICNT2 I CNTl CNTO COM4 I COM3 I COM2 COM1 COMO I 

7 
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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 OPERATION 
2 1 0 4 3 2 1 0 

0 0 0 C4 C3 C2 CI Co 
ISlues an auxiliary command specified by 
C4 to CO. 

The reterence cioek frequehcy is specified 
0 0 1 0 F3 F2 Fl FO and T1. TS. T7. Tg are determined as I 

result. 

0 1 1 U S P3 P2 P1 
Makes write operation to the parallal pol 
ragilter. 

1 0 0 A4 A3 A2 A1 AO 
Makes write operation to the aux. IA) 
register. 

1 0 1 84 83 82 81 80 
Makes write operation to the aUK. (8) 

register. 

1 1 0 0 0 0 El EO 
Make. write operation to the aux. I E) 
register. 

AUXILIARY COMMANDS 0 0 0 C4 C3 C2 Cl Co 

COM 

43210 
00000 iepon I mmediate Execute pon .;.. Generate local 

pan Message 
00010 crst Chip Reset - Same as External Reset 
00011 rrfd Release RFD 
00100 trig Trigger 
00101 rtl Return to Local Message Generation 
00110 seai Send EOI Message 
00111 nvld Non Valid (OSA reception) - Release DAC 

Holdoff 
01111 vld Valid (MSA reception, CPT, DEC, DET) -

Release DAC Holdoff 
OXOOI sppf SetiReset Parallel Poll Flag 
10000 gts Go To Standby 
10001 tea Take Control Asynchronously 
10010 tes Take Control Synchronously 
11010 tese Take Control Synchronously on End 

10011 Itn Listen 
11011 Itnc Listen with Continuous Mode 

11100 lun Local Un listen 
11101 epp Execute Parallel Poll 
lXl10 sifc Set/Reset I FC 
lXl11 sren SetiReset REN 
10100 dsc Disable System Control 

INTERNAL COUNTER 0 0 1 0 F3 F2 FIFO 

The internal counter generates the state change prohibit times (T 1, T 6, T7, T 9) 
specified in the IEEE std 488-1978 with reference to the clock frequency. 

AUXILIARY A REGISTER 1 0 0 A4 A3 A2 Al AO 

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. 



~PD7210 

A, AO DATA RECEIVING MODE 

0 0 Normal Handshake Mode 

0 , R F 0 Holdoff on all Data Mode , 0 RFD Holdoff on End Mode , , Continuous Mode 

BIT 
FUNCTION 

NAME 

A2 
0 Prohibit Permits (prohibits) the setting of the END bit , Permit by reception of the EOS message. 

0 Prohibit 
Permits (prohibits) automatic transmission of 

A3 , Permit 
END message simultaneously with the trans-

mISsion of EOS message T ACS. 

A4 
0 7 bit EOS Makes the 8 bltsl7 bits of EOS register the , 8 bit EOS valid EOS message. 

AUXILIARY B REGISTER 1 0 1 B4 B3 B2 Bl BO 

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

BIT 
FUNCTION 

NAME 

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 

Bl 
0 Prohibit 

END message when in serial poll active state 
(SPAS). 

1 Tl 
Tl (high speed) as Tl of handshake after 

(high·speed) 
82 

Tl 
transmission of 2nd byte following data 

0 
(low-speed) 

transmission. 

83 
1 INT 

Specifies the active level of I NT pin. a INT 

SRQS indicates the value of 1 st level local 
message (the value of the parallel poll flag is 

1 1st = SRQS ignored). 

B4 SRQS = 1 ... lst = 1. 
SRQS=O ... lst=O. 

0 
1st = Parallel The value of the parallel poll flag is taken 
Poll Flag as the 1 st local message. 

9 
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AUXILIARY E REGISTER 1 1 0 0 0 0 E1 EO 

This register controls the Data Acceptance Modes of the T LC. 

BIT FUNCTION 

EO 1 Enable DAC Holdotf by initiation of DCAS 
0 Disable 

E1 1 Enable DAC Holdoff by initiation of DTAS 
0 Disable 

Parallel Poll Register o u S 

The Parallel Poll Register defines the parallel poll response of the I1PD7210. 

1

0 
11 I 1 I U I S~I t~'"''''G''''~''' 

OUTPUT LINE 10101 TO 01081 

SPECIFYING STATUS BIT 
POLARITY 

S • 1 : I N PHASE 
5 - 0: IN REVERSE PHASE 

U = 1 : NO RESPONSE TO PARALLEL POLL 

..... ------~ U = 0: RESPONSE TO PARALLEL POLL 



-<"~ 

n J::Jr[l"''""'"~ X, X2 

~:gj~ 
AD 

~PD808S _ 
WR 

ALE 

RESET OUT 

ClK I IWmH RST 7.5 .. 

~.7 I 

RESr'N I, :IT 
J BUS TRANSCEIVERS 

1J 

z 

~ !J ~I ~ ill P !;ll~ ~ ~ e ~I ~I ~ ill ~ ~I NO, wo ""'3:1 mtn;llo 

RST6.5 INTO !!l ~ do !!l ;: 
~PD7210 TIMER OUT 

RST 5.5 tjOMAREQ OMAACK "H" ~PD815S 
,~" m 

DEVICE CONTROL 

CI 
." 

iii 

1 
I 

110 T 

~~.7 1 
» -o ~~lol»lJn-n 
;b ~l ~J;;C:~ m 

m 
~PD8J55 -I cet--"H" 

PA7'(). PB7'() IORI--"H" 

~ 

» 
f 

J 
SWITCHES I DISPLAY 

s:: 
z 
s:: 
c 

::ES:: _co 
-i 0 :x: co 

U1 
1: en 
"-< °en '-I-i 
~m 
oS:: 

1: 
"lJ 

~ 
N .... 
o 



12 

J.lPD7210 

.P07210 

~ 
~ 

15;0. 
~ 
liiCii 
DiOi 

TIR, 

TIR3 IEOIOEI 
lOT 

l5Ai7 

mml 

NDAc 

TIR21CICI 

m'l! 

:zmr 
1ml 

m' 

MC344BAX. 

DATA A BUSA 
DATA B BUS B 
OATAC BUS C 
DATA 0 BUS 0 

SIRA·O PEA_O 

DATAA BUSA 
DATA B BUS B 
OATAC BUSC 
DATA 0 BUSO 
S/RA.O PEA·O 

SIRA 
DATA A BUSA 
S/RB 
DATA B BUS B 
SIRC 
OATAC BUSC 
SIRO 
DATA 0 BUS 0 

PEA·O 

SIRA 

DATA A BUS A 
SIRB 
DATA B BUS B 
S/RC 
OATAC BUS C 
S/RO 
DATA 0 BUS 0 

PEA·C 

TT 
"H""L" "L"' 

GPIS 

OIOB 
0107 g:g: MINIMUM 8085 SYSTEM 

WITH ,uPD7210 (CONT.) 

EOI 

OAV 

NRFO 

NOAC 

SRO 

ATN 

REN 

IFC 

Note: In this example, high-speed data transfer cannot be made since the bus 
transceiver is of the open collector type (Set 82 = 0). 

01 B DB B8 , 0, 8, 

l5iOs 06 86 

lml5 05 85 

15;0. D. SN75160 8, 

01°3 03 83 

i5iOi 02 92 

iml'i 0, 9, 

TIR31PEI PE 
TE 

,uP07210 TIR, GPIS 

TE 
T/R2 (CIC) DC 

SAl! SRD 

ATN ATN 

I EOI SN75161 
15AV OAV 

NRI'li NRFO 

NDAC NDAC 

IFC 

N REN 

Note: In the case of low·speed data transfer (82 = 0), the T/R3 pm 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. 



ABSOLUTE MAXIMUM 
RATINGS 

DC CHARACTERISTICS 

CAPACITANCE 

AC CHARACTERISTICS 

i PARAMETER SYMBOL TEST CONDITIONS 

ISuPPly VOltage 1 Vcc I 

Iinput Voltage V, 

IOUtpUT \iottll9f' ! Vo ! 

IOperltll"g Temperature I T opt I 

I Strltge T emperatufe i Tng 

T,=O"v+70"C.VCC"'5V':!: 10% 

PARAMETER )SYMBOL I TEST CONDITIONS 

! Input Low Voltage 

I Input ~·h9h VOltage 

! low Level Output Voltage ! VOL tOl " 2mA f4mA : T /A 1 Pin) 

1VOHI IOH " -400uA, Except I NT 

~Hlgh Lellel Output Voltage i'llOH2 

I 

i 10M" -400uA liNT Pm 

i 10M = -SOuA j" 
!Input llllk8(Jl! Current i IlL liN'" OV '\, VCC 

!Output Leak. Current i tOL lOUT" 0.45V '" VCC 

ISuppl y Current I ICC 

T .11= 25"C, Vee" GND ~ ov 

! PARAMETEFI SYMBOL TEST CONDITIONS 

I Input Capacitance C'N f = 1 MHz 

IOutput Capacitance CoUT AI! Pms Except Pin Under 
Test Tied to AC Ground 

1110 CapacItance CliO 

Ta= O"v +7(rc, Vee'" 5V =- 10"0 

I 
PARAMETER SYMBOL I TEST CONDfTIONS 

I 

I Address Setup to AD lAR 
I RS2·0 

cs 
I Address Hold from RD 'RA i 
j Ffij Pulse Width lRR I 
I Data Delay from Address lAD i 
!Dau Delay from RD ... lRO I 
!Output Float Delay from RD t I tOF ! 

l!fD Recovery Time lRV L 

i Address Setup to WA I 'AW 

IAddr •• Hold from WR I "NA I 
!iNA. Pulse Width I IWW i 
!Dna Setup to WR I tDw , 
!Date Hold from WR ! "NO 

!WR Recovery Time I 'RV I 

DMAREQ ~ Delay from DMAACK 

Data Delay from OMAACK 

J,LPD7210 

RATINGS UNITS 

I -0.5"'+7.0 V 

-0.5 'V +1.0 V 

-0.5 '\,.. +7.0 V 

i o '\, +70 ·c 

I -65"'·125 ·c 

MIN TVP 
LIMITS 

MAX 
UNITS 

-0.5 +0.8 V 

! + 2.0 VCc +0.5 

+0.45 V 

+24 

I +2.4 V 

+3.5 V 

-10 +10 uA ! 
-10 +10 uA I 

+180 mA I 

LIMITS 
UNITS 

M1N TV. MAX 

10 pF 

15 pF 

20 pF 

LIMITS 
UNITS 

MIN TV. MAX 

85 
n. 

0 

0 n, 

170 n. 

250 n. 

150 n. 

0 80 ns 

250 no 

J 0 L n. I 
! 0 n. I 
I 170 I ns I 
I 150 l ns I 

I 0 I n. I 
I 250 I n. I 

13 
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PARAMETER SYMBOL TEST CONDITIONS 
LIMITS 

UNITS 
MIN TVP MAX 

mI I~Dill tEODI PPS$"'" PPAS. ATN • True 250 n. 
m11~T/RI t tEOT11 PPSS"'" PPAS. ATN .. True 155 no 

Em t .... T/Rl + tEOT12 PPAS"'" PP55. ATN - Filse 200 n. 
ATN.t. .... ~+ tATNO AIDS'" ANRS. LIDS 155 n. 
Am ..... TIR1 '" tATTI TACS + SPAS -TAOS, CIOS 155 n. 
A"fN ,j. .... T/R2,j. tATT2 TACS + SPAS"" TAOS, CIOS 200 I n. 

DAY 1- DMAREO t 1OVRO ACRS ... ACOS. LACS 600 n. 
DAY I~NRFD 1 tQVNRl ACRS"ACD$ 350 n. 
DAY 1 ~ NiiAC t toVNDl ACRS .... Aces .... AWNS 650 n. 
DAV t -NDAC,j. 1OVND2 AWNS-+ANRS 350 n. 

DAV t ..... NRF'O t tQVNR2 AWNS"" ANRS'" ACRS 350 n. 
RDI~jijjfj!!jt tRNR 

ANRS ... ACRS 
LACS. 01 reg. selected 500 n. 

NOAC t ...,. DMAREQ t tNORQ STRS -SWNS -SGNS, TACS 400 n. 

NiiAC t -DAV t tNOQV STRS ... SWNS .... SGNS 350 ns 
Wij t ~ Dill 'WO' SGNS ..... SOYS, 80 reg. selected 250 ns 

NRFD t .... OAV + tNRDV SOYS-+STRS, Tl'"True 350 ns 

SGNS - SDYS - STRS 830 
YiRt ... i5AV. 'WDV BO reg, selected, RFO "" True +tSVNC n. 

NF = fc • 8 MHz. T1 (High Speed) 

TRIG PulseWidlh tTRIG 50 n. 

CS, RS2-0 

07-<l High Impedance Higtl Impedance /~ 

~ _______ tAD ______ ~1 

OMAREO 

___ ~CtAKD~ 
~tAKR01,--__ _ 

14 

CS, RS2-0 

07-0 

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 withollt notice 
in order to improve design and supply the best product possible. 

AC CHARACTERISTICS 

Dec. 1981 



APPENDIX I 

Product Error Report 

DEAR CUSTOMER, 

WHILE FORCE COMPUTERS HAS ACHIEVED A VERY HIGH STANDARD OF 

QUALITY IN 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 

I-I 





PRO D U C T ERR 0 R REPORT 

HARDWARE/SOFTWARE/SYSTEMS 

PRODUCT 

SERIAL NO. 

DATE OF PURCHASE 

ORIGINATOR 

COMPANY 

ADDRESS 

DATE 

TELEPHONE 

CONTACT 

AFFECTED PRODUCT: 

AFFECTED DOCUMENTATION: 

ERROR DESCRIPTION : 

SEND TO : 

FORCE Computers Inc. 
Marketing 
727 University Avenue 
Los Gatos, CA 95030 
U.S.A. 

EXT 

SOFTWARE 

SOFTWARE 

FORCE Computers GmbH 
Marketing 
Daimlerstrasse 9 
8012 Ottobrunn/Munich 
West Germany 

This box to be 
completed by FORCE 

DATE : 

PR# 

ACTION BY : 

Engineering 
Marketing 
Production 

HARDWARE 

HARDWARE 

SYSTEM 

SYSTEM 

FORCE Computers FRANCE 
[\~arketing 
11, rue Casteja 
92100 Boulogne 
France 




