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THISDOCUMENT CONTAINS FROPRIETARY INFORMATION OF
INES GMBH AND ISNOT TO BE DISCLOSED,
REPRODUCED, OR PUBLISHED WITHOUT WRITTEN CONSENT.

1. Introduction

The iGPIB provides an interface between a microprocessor system and the GPIB spedfied' in the IEEE Std. 4881-
1987and 4882-1987 The mntroll er was devel oped using the lastest sili con compil er technology. The iGPIB is
availablein severa variants. The design for al variantsis completely synchronowsin order to avoid known
disadvantages of the asynchronous design. In addition, GPIB bus drivers areincluded so it is not necessary to use
additional SN 75160and SN 75162GPIB transceivers.”

1.1.iGPIB 9914

Fully hard and software compatible with Texas Instruments TMS 9914A. Availablein 40 @n DIL and 44 pn
PLCC design. This variant may be used as replacement for the original TMS 9914A in existing hardware designs.

1.2.iGPIB 7210

Fully hard and software compatible with NEC pPD 7210C. Availablein 40 pn DIL design. Thisvariant may be
used as replacament for the original NEC pPD 7210C in existing hardware designs. In addition to the NEC 7210
functionallity the cntroller can be switched into the extended iGPIB mode by software.

1.3.iGPIB 720101A

Software cmpatible with NEC pPD 7210C in initial state. In addition to the NEC 7210functionallity the
controller can be switched into the extended iGPIB mode by software. Availablein 80 pn TQFPdesign. This
variant includes a complete ISA Interfacewhich allows a'one cip design’ for GPIB |1SA boerds.

1.4.iGPIB 72010PCMCIA

Software cmpatible with NEC pPD 7210C in initial state. In addition to the NEC 7210functionallity the
controller can be switched into the extended iGPIB mode by software. Availablein 80 pn TQFPdesign. This
variant includes a complete PCMCIA Interface which allows a'one ip design' for GPIB PCMCIA cards.

If using the iGPIB as replacement for the TMS99140r NEC 721Q please refer to the original documentation of
these @ntrallers. This document describes the iGPIB controller in extended mode.

2. Features

» All IEEE4881 interfacefunction are provided:

- Source Handshake (SH1)

- Acceptor Handshake (AH1)

- Talker or Extended Talker (T5 or TE5)

- Listener or Extended Listener (L3 or LE3)

- Service Request (SR1)

- Remote/Local (RL1)

- Paralld Pall
remote @nfiguration(PPL), local configuration (PF2)

- DeviceClear (DC1), DeviceTrigger (DT1)

- Controller, al capabiliti es (C 1,2,3,4,5).

« Software cmpatible with the NEC pPD 7210C GPIB controll er. Hardware compatible, if using the 40-pin DIL
version.

“The GPIB isthe General Purpase Interface Bus. The system was invented by Hewlett-Parkard in the 1960's. Now, the GPIB is defined by
international standards, IEEE488and |EC625, respedively. Throughaut this paper, the term GPIB always refersto the bus as pedfied in IEEE4A88
2 Actually the bus drivers areincluded orly in the 80 TQFP designs, in the next generation (avali able November 1998 the driverswill beincluded in
all variants.
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» Two 255 byte FIFO memories on chip. May be used as IEEE4882 input/output queuesin device operation or as
transfer buffersin Controll er® operation. Complete hardware support for the implementation of an IEEE4882
Message Exchange Contral.

« 30MHz clock ratein TQFP80 design. 4/ 8/ 30 MHz* clock ratein DIL40 design. T1 delays of 200G 110Q 700,
500, 350and 250ns programmable. Supports all IEEEA881 timersin hardware, even T8 (100 us). No software
timersrequired.

» Medsall requirements of IEEE4882-1987

- Bus line monitoring

- Preferred request serviceimplementation

- Does not sourceany data without Listeners

- Listener function disable

- Supports up to threeEOS messages and four handshake holdoff conditi ons.

» Two DMA modes: asynchronous (NEC pPD 7210C) and sychronous (high-speed). Supports 16, 32 and 64 bit
wide DMA data paths at max. 30 MByte/sec

« 16-hit timeout counter with 1 ms resolution.

* 16-bit data transfer counter with automatic EOI generation (talk) and automatic RFD holdoff (li sten).

* Build in GPIB bus transceivers.

3. Block Diagram

Fifo Data

I/0

T
DMA

Interface

i D
Fifo ata GPIB

Interface

¥

GPIB Bus
Transceivers

Serial Poll
Cmd Pass Thru pData, Cntrl
Bus Watch

Transf Counter
Timer
Cmd Decoder
PCMCIA
:> Interface Adr Mode
Adr Status

Address Re
EQOS Byte(s)
Interrupt Mask
Interrupt Status

IEEE 488.2
State Machines

PCMCIA /16 BitISA / Generic CPU Bus

Comand
Decoder

Registers

3We use "Controller for the IEEE4881 CONTROLLER operation, whereas "controll er" denotes a microprocessor peripherial interfacingto the
GPIB.

* The actual generation uses 30 MHz for all variants. In the next generation (avail able November 1998 the iGPIB 9914DIL40 and PLCCA44 will use
4 MHz, theiGPIB 7210DIL40will use8 MHz andall other variantswill use 30 MHz.
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4. Pin Descriptions

4.1.Pin Descriptioni7210(40DIP) & i72010(68 PLCC)

No. [No. [Name Function Active | Group Type

PLCC|DIP

68 40

1 GND Ground PWR

2 1 T/R1 Controls diredion of DIO0O~-DIO7~, DAV ~, 1=in |TRCTL [O
NRFD~ and NDAC~

3 DMADB3 Synchronous DMA Data Bus high DMADB |1/0

4 2 T/R2 Function programmable via the addressmode TRCTL |O
register

5 3 CLOCK 30 MHz clock or 8 MHz clock I

6 DMADB4 Synchronous DMA Data Bus high DMADB |1/0

7 4 RESET Reset of all internal registers, flip-flops and high SCTL I
functions

8 DMADB5 Synchronous DMA Data Bus high DMADB |1/0

9 5 T/R3 Function programmable via the addressmode TRCTL |O
register

10 6 DMAREQ | Reguest of aDMA cycle high DCTL O

11 DMADB6 Synchronous DMA Data Bus high DMADB |1/0

12 7 DMAACK~ [DMA acknowledge low DCTL I

13 DMADB7 Synchronous DMA Data Bus high DMADB |1/0

14 8 CS~ Enables register access low CPUCTL ||

15 9 RD~ Indicates read register access low CPUCTL ||

16 Vcee +5V PWR

17 10 |WR~ Indicates write register access low CPUCTL ||

18 GND Ground PWR

19 11 |INT OR of al unmasked and active interrupt conditions | sded. | MISC O

20 CLKSEL high: external 8MIHz NEC 7210compatible, - MISC I
low: external 30MHz clock,
at CLOCK input

21 12 [DO CPU Data Bus high CPUDB [l/O

22 13 [D1 CPU Data Bus high CPUDB [l/O

23 CIC~ iGPIB is Controller in Charge low TRCTL |1/O

24 14 [D2 CPU Data Bus high CPUDB [l/O

25 R4 Register seled high CPUCTL ||

26 15 [D3 CPU Data Bus high CPUDB [l/O

27 16 (D4 CPU Data Bus high CPUDB [l/O

28 SC iGPIB is System Controller (SCAS) high TRCTL |O

29 17 [D5 CPU Data Bus high CPUDB [l/O

30 AUXI Auxili ary input low MISC I

31 18 [D6 CPU Data Bus high CPUDB [l/O

32 19 [D7 CPU Data Bus high CPUDB [l/O

33 DISC Disable Contraller, pull to GND high MISC I

34 20 |GND Ground PWR

35 Vcee +5V PWR

36 21 |RSO Register Seled high CPUCTL ||

37 DMA_X Synchronous DMA active high DCTL O

38 22 |RS1 Register seled high CPUCTL ||
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39 SE~ Internal use only, do not conned (Boundary Scan low I
Enable)
40 23 |RS2 Register Seled high CPUCTL ||
41 24 | IFC~ Interface Clear low GCTL /0
42 R4 Register Seled high CPUCTL ||
43 25 |REN~ Remote Enable low GCTL /0
44 26 |ATN~ Attention low GCTL /0
45 XDMATLK | Determines diredion for sync. DMA Transfers high DCTL O
46 27 | SRQ~ Service Request low GCTL 1/0
47 AUX O Auxili ary output high MISC O
48 28 |DIO1~ GPIB Data Bus low GDIO 1/0
49 29 |DIO2~ GPIB Data Bus low GDIO 1/0
50
51 30 |DIO3~ GPIB Data Bus low GDIO 1/0
52 GND Ground PWR
53 31 |DIO4~ GPIB Data Bus low GDIO 1/0
54 Vcee +5V PWR
55 32 |DIO5~ GPIB Data Bus low GDIO 1/0
56 33 | DIO6~ GPIB Data Bus low GDIO 1/0
57
58 34 | DIO7~ GPIB Data Bus low GDIO 1/0
59 PE Parallel Poll Enable for 3-State drivers TRCTL |O
60 35 |DIO8~ GPIB Data Bus low GDIO 1/0
61 36 |[DAV~ Data Valid, handshake line low GCTL /0
62 DMADBO Synchronous DMA Data Bus high DMADB |1/0
63 37 | NRFD~ Not Ready for Data, handshake line low GCTL 1/0
64 DMADB1 Synchronous DMA Data Bus high DMADB |1/0
65 38 | NDAC~ Not Data Accepted, handshake line low GCTL 1/0
66 39 |EOI~ End Or Identify, indicates transfer end or parall low GCTL 1/0
poll
67 DMADB?2 Synchronous DMA Data Bus high DMADB |1/0
68 40 |Vcc +5V PWR
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4.2.Pin Description 19914 (40DIP + 44 PLCC)

Pin-No. | PRin-No. Name Function Active | Group | Type

PLCC44 |DIL40

1 - GND Ground

2 1 ACCRQ~ | DMA Request low CPU Out, 4 mA

3 2 ACCGR~ | DMA Acklowledge low CPU In

4 3 CE~ Chip Enable low CPU In

5 4 WE~ Write Enable low CPU In

6 5 DBIN Databus Enable to Input high CPU In

7 6 RSO Addressline 0 high CPU In

8 7 RS1 Addressline 1 high CPU In

9 8 RS2 Addressline 2 high CPU In

10 9 INT~ Interrupt low CPU Out, open drain,
4 mA

11 10 D7 Databusline 7 ( LSB!) high CPU Bidir, 4 mA

12 11 D6 Data busline 6 high CPU Bidir, 4 mA

13 12 D5 Databusline 5 high CPU Bidir, 4 mA

14 13 D4 Databusline 4 high CPU Bidir, 4 mA

15 14 D3 Databusline 3 high CPU Bidir, 4 mA

16 15 D2 Data busline 2 high CPU Bidir, 4 mA

17 16 D1 Databusline 1 high CPU Bidir, 4 mA

18

19 17 DO Data busline 0 ( MSB!) high CPU Bidir, 4 mA

20 18 0~ Clock In

21 19 RESET~ | Chipresst low CPU In

22 20 GND Ground

23 21 TE Talker enabled high Out, 4 mA

24 22 REN Remote enable (GPIB-Line) low GPIB Bidir, 4 mA

25 23 IFC Interface dear (GPIB-Line) low GPIB Bidir, 4 mA

26 24 NDAC Not data accepted (GPIB-Line) |low GPIB Bidir, 4 mA

27 25 NRFD Not ready for data (GPIB-Line) | low GPIB Bidir, 4 mA

28

29 26 DAV Datavalid (GPIB-Line) low GPIB Bidir, 4 mA

30 27 EQI End or identify (GPIB-Line) low GPIB Bidir, 4 mA

31 28 ATN Attention (GPIB-Line) low GPIB Bidir, 4 mA

32 29 SRQ Servicerequest (GPIB-Line) low GPIB Bidir, 4 mA

33 30 CONT~ Deviceis controller in charge | low

34 31 DIO8 GPIB dataline 8 low GPIB Bidir, 4 mA

35 32 DIO7 GPIB dataline 7 low GPIB Bidir, 4 mA

36 33 DIO6 GPIB dataline 6 low GPIB Bidir, 4 mA

37 34 DIO5 GPIB dataline 5 low GPIB Bidir, 4 mA

38 35 DIO4 GPIB dataline 4 low GPIB Bidir, 4 mA

39 36 DIO3 GPIB dataline 3 low GPIB Bidir, 4 mA

40

41 37 DIO2 GPIB dataline 2 low GPIB Bidir, 4 mA

42 38 DIO1 GPIB dataline 1 low GPIB Bidir, 4 mA

43 39 TR Trigger high Out, 4 mA

44 40 Vcce Power
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4.3.Pin Description i-D-72010(80 QFP)

functions

Pin-No. |Name Function Active | Group | Type
i D 72010
1 Vce +5V -
2 ATNO attention low GPIB Bidir, 4 mA
3 DMA_O Determines diredion for DMA Transfers high [CPU Out, 6 mA
4 SRQO servicerequest low GPIB Bidir, 4 mA
5 AUX O auxili ary output high Out, 6 mA
6 DIO10 GPIB dataline 1 low GPIB Bidir, 4 mA
7 DI020 GPIB dataline 2 low GPIB Bidir, 4 mA
8 PACK RS0..R$4 chip adressng mode - In, PU 100k
high: 3 bit addressng, 7210mode, only
RS0..RS2 are valid, bank switch necessary to
accessall registers.
low: 5 bit addressng, RS0..R+4 arevalid, all
32 registers can be accessd
9 DIO30 GPIB dataline 3 low GPIB Bidir, 4 mA
10 GND ground -
11 DRV_ENADO [high: Internal GPIB line drivers disabled low In, PU 100k
low: Internal GPIB line drivers enabled
12 DI040 GPIB dataline 4 low GPIB Bidir, 4 mA
13 Vcce +5V -
14 DIO50 GPIB dataline 5 low GPIB Bidir, 4 mA
15 DIO60 GPIB dataline 6 low GPIB Bidir, 4 mA
16 FIFOTESTO | Internal useonly, do not conned (Fifo test low In, PU 100k
Enable)
17 DIO70 GPIB dataline 7 low GPIB Bidir, 4 mA
18 PE parald poll enablefor 3-state drivers high Out, 6 mA
19 DI08O GPIB dataline 8 low GPIB Bidir, 4 mA
20 Vcce +5V -
21 GND ground -
22 DAV~ datavalid low GPIB Bidir, 4 mA
23 DMADBO synchronous DMA data bus high [CPU Bidir, 24 mA
24 NRFD~ not ready for data, handshake line low GPIB Bidir, 4 mA
25 DMADB1 synchronous DMA data bus high [CPU Bidir, 24 mA
26 NDAC~ not data accepted handshake line low GPIB Bidir, 4 mA
27 EOI~ end or identify (GPIB line) low GPIB Bidir, 4 mA
28 DMADB?2 synchronous DMA data bus high [CPU Bidir, 24 mA
29 Vcce +5V -
30 GND ground -
31 PCMCIA~ PCMCIA mode low In, PU 100k
32 T/R1 controls diredion of DIO10- DIO8, DAV L] | 1=in Out, 6 mA
NRFDOand NDACO
33 DMADB3 synchronous DMA data bus high [CPU Bidir, 24 mA
34 T/R2 function programmable via aldressmode - Out, 6 mA
register
35 CLOCK clock - In, PU 100k
36 DMADB4 synchronous DMA data bus high [CPU Bidir, 24 mA
37 RESET reset of al internal registers, flip-flopsand | high | CPU In
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38 DBADBS synchronous DMA data bus high [CPU Bidir, 24 mA

39 T/R3 function programmable via adressmode - Out, 6 mA
register

40 GND ground -

41 Vce +5V -

42 DMAREQ request of DMA cycle high [CPU Out, 24 mA

43 DMADB6 synchronous DMA data bus high [CPU Bidir, 24 mA

44 DMAACK~ | DMA acknoledge low CPU In

45 DMADB7 synchronous DMA data bus high [CPU Bidir, 24 mA

46 CS~ enables register access low CPU In

47 RD~ indicates read accessto register low CPU In, PU 100k

48 Vcce +5V -

49 WR~ indicates write accessto register low CPU In, PU 100k

50 GND ground -

51 CLKOUT Out, 6 mA

52 INT OR of al unmasked and active interrupt sded. |CPU Out, 24 mA
conditions

53 CLKSEL high: external 8MHz NEC 7210compatible, |- In, PU 100k
low: external 30MHz clock,
at CLOCK input

54 DO CPU databusline0 high [CPU Bidir, 24 mA

55 D1 CPU databusline 1 high [CPU Bidir, 24 mA

56 CIC controller in charge high Out, 24 mA

57 D2 CPU databusline 2 high [CPU Bidir, 24 mA

58 R4 register sded high [CPU In, PU 100k

59 D3 CPU databusline 3 high [CPU Bidir, 24 mA

60 GND ground -

61 Vcce +5V -

62 D4 CPU databusline 4 high [CPU Bidir, 24 mA

63 SC iGPIB is g/stem controller (SCAS) high Out, 6 mA

64 D5 CPU databusline5 high [CPU Bidir, 24 mA

65 SCSEL refleded by SCSEL hit in Extended Status - In, PU 100k
register

66 D6 CPU databusline 6 high [CPU Bidir, 24 mA

67 D7 CPU databusline 7 high [CPU Bidir, 24 mA

68 DISC disable ontroller high In, PD 100k

69 GND ground -

70 Vcce +5V -

71 ISA~ ISA Mode low In, PU 100k

72 RSO register sded high [CPU In, PU 100k

73 DMA_X synchronous DMA active high [CPU Out, 6 mA

74 RS1 register sded high [CPU In, PU 100k

75 SE~ Internal use only, do not conned (Boundary | - In, PU 100k
Scan Enable)

76 RS2 register sded high [CPU In, PU 100k

77 IFC~ interface dear low GPIB Bidir, 4 mA

78 RS3 register sded high [CPU In, PU 100k

79 REN~ remote enable low GPIB Bidir, 4 mA

80 GND ground -
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4.4.Pin Description i-1SA-72010(80 QFP)

Pin-No. | Name Function Active | Group Type
i ISA
72010
1 Vce +5V -
2 ATNO attention low GPIB Bidir, 4 mA
3 DB_ENLO ISA databus enable |lower byte low Out, 6 mA
4 SRQO servicerequest low GPIB Bidir, 4 mA
5 DB_ENH[O I SA databus enable higher byte low Out, 6 mA
6 DIO10 GPIB dataline 1 low GPIB Bidir, 4 mA
7 DI020 GPIB dataline 2 low GPIB Bidir, 4 mA
8 PACK RS0..R$4 chip adressng mode - In, PU 100k
high: 3 bit addressng, 7210mode, only
RS0..RS2 are valid, bank switch necessary to
accessall registers.
low: 5 bit addressng, RS0..R4 arevalid, all
32 registers can be accessd
9 DIO30 GPIB dataline 3 low GPIB Bidir, 4 mA
10 GND ground -
11 DRV_ENADO |high: Internal GPIB line drivers disabled low In, PU 100k
low: Internal GPIB line drivers enabled
12 DI040 GPIB dataline 4 low GPIB Bidir, 4 mA
13 Vcce +5V -
14 DIO50 GPIB dataline 5 low GPIB Bidir, 4 mA
15 DIO60 GPIB dataline 6 low GPIB Bidir, 4 mA
16 FIFOTESTO | Internal use only, do not conned (Fifo test low In, PU 100k
Enable)
17 DIO70 GPIB dataline 7 low GPIB Bidir, 4 mA
18 PE parald poll enablefor 3-state drivers high Out, 6 mA
19 DI08O GPIB dataline 8 low GPIB Bidir, 4 mA
20 Vcce +5V -
21 GND ground -
22 DAV~ datavalid low GPIB Bidir, 4 mA
23 AT _SD8 CPU data bus 8 high |CPU Bidir, 24 mA
24 NRFD~ not ready for data, handshake line low GPIB Bidir, 4 mA
25 AT _SD9 CPU data bus 9 high |CPU Bidir, 24 mA
26 NDAC~ not data accepted handshake line low GPIB Bidir, 4 mA
27 EOI~ end or identify (GPIB line) low GPIB Bidir, 4 mA
28 AT _SD10 CPU data bus 10 high |CPU Bidir, 24 mA
29 Vcce +5V -
30 GND ground -
31 PCMCIA~ PCMCIA mode low In, PU 100k
32 T/R1 controls diredion of DIO10- DIO8, DAV T[] | 1=in Out, 6 mA
NRFDOand NDACO
33 AT _SD11 CPU databus 11 high |CPU Bidir, 24 mA
34 T/R2 function programmable via aldressmode - Out, 6 mA
register
35 CLOCK clock - In, PU 100k
36 AT _SD12 CPU data bus 12 high |CPU Bidir, 24 mA
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37 AT_RESET |reset of al internal registers, flip-flopsand | high | CPU In
functions
38 AT _SD13 CPU data bus 13 high |CPU Bidir, 24 mA
39 T/R3 function programmable via adressmode - Out, 6 mA
register
40 GND ground -
41 Vce +5V -
42 AT _DRQ request of DMA cycle high |CPU Out, 24 mA
43 AT SD14 CPU data bus 14 high |CPU Bidir, 24 mA
44 AT _DACK~ | DMA acknoledge low CPU In
45 AT_SD15 CPU data bus 15 high |CPU Bidir, 24 mA
46 CS~ enables register access low CPU In
47 AT _IOR~ indicates read accessto register low CPU In, PU 100k
48 Vcce +5V -
49 AT _IOW~ indicates write accessto register low CPU In, PU 100k
50 GND ground -
51 CLKOUT Out, 6 mA
52 AT _IRQ OR of al unmasked and active interrupt sded Out, 24 mA
conditions
53 CLKSEL high: external 8MHz NEC 7210compatible, | - In, PU 100k
low: external 30MHz clock,
at CLOCK input
54 AT _SDO CPU databusline0 high |CPU Bidir, 24 mA
55 AT SD1 CPU databusline 1 high |CPU Bidir, 24 mA
56 CIC iGPIB contraller in charge high Out, 24 mA
57 AT _SD2 CPU databusline 2 high |CPU Bidir, 24 mA
58 AT _SA4 register sded high |CPU In, PU 100k
59 AT _SD3 CPU databusline 3 high |CPU Bidir, 24 mA
60 GND ground -
61 Vcce +5V -
62 AT _SD4 CPU databusline 4 high |CPU Bidir, 24 mA
63 SC iGPIB is gstem controller (SCAS) high Out, 6 mA
64 AT _SD5 CPU databusline5 high |CPU Bidir, 24 mA
65 SCSEL refleded by SCSEL hit in Extended Status | - In, PU 100k
register
66 AT _SD6 CPU databusline 6 high |CPU Bidir, 24 mA
67 AT _SD7 CPU databusline 7 high |CPU Bidir, 24 mA
68 DISC disable ontroller high In, PD 100k
69 GND ground -
70 Vcce +5V -
71 ISA~ ISA Mode low In, PU 100k
72 AT _SAQ register sded high |CPU In, PU 100k
73 DT_RO ISA data bus diredion low CPU Out, 6 mA
74 AT SAl register sded high |CPU In, PU 100k
75 SE~ Internal use only, do not conned (Boundary | low In, PU 100k
Scan Enable)
76 AT _SA2 register sded high |CPU In, PU 100k
77 IFC~ interface dear low GPIB Bidir, 4 mA
78 AT _SA3 register sded high |CPU In, PU 100k
79 REN~ remote enable low GPIB Bidir, 4 mA
80 GND ground -
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4.5.Pin Description i-PC-72010(80 QFP)

Pin-No. | Name Function Active | Group Type
i PC
72010
1 Vce +5V -
2 ATNO attention low GPIB Bidir, 4 mA
3 EECS EEPROM sded high Out, 6 mA
4 SRQO servicerequest low GPIB Bidir, 4 mA
5 EECK synchronous clock 4 s - Out, 6 mA
6 DIO10 GPIB dataline 1 low GPIB Bidir, 4 mA
7 DIO20) GPIB dataline 2 low GPIB Bidir, 4 mA
8 PACK RS0..R$4 chip adressng mode - In, PU 100k
high: 3 bit addressng, 7210mode, only
RS0..RS2 are valid, bank switch necessary to
accessall registers.
low: 5 bit addressng, RS0..R+4 arevalid, all
32 registers can be accessd
9 DIO30 GPIB dataline 3 low GPIB Bidir, 4 mA
10 GND ground -
11 DRV_ENAO | high: Internal GPIB line drivers disabled low In, PU 100k
low: Internal GPIB line drivers enabled
12 DI040 GPIB dataline 4 low GPIB Bidir, 4 mA
13 Vcce +5V -
14 DIO50 GPIB dataline 5 low GPIB Bidir, 4 mA
15 DIO60 GPIB dataline 6 low GPIB Bidir, 4 mA
16 FIFOTESTO | Internal use only, do not conned (Fifo test low In, PU 100k
Enable)
17 DIO70 GPIB dataline 7 low GPIB Bidir, 4 mA
18 PE parald poll enablefor 3-state drivers high Out, 6 mA
19 DIO8[ GPIB dataline 8 low GPIB Bidir, 4 mA
20 Vcce +5V -
21 GND ground -
22 DAV~ datavalid low GPIB Bidir, 4 mA
23 PAS PCMCIA addressbus 5 PCM In
24 NRFD~ not ready for data, handshake line low GPIB Bidir, 4 mA
25 PAG PCMCIA addressbus 6 PCM In
26 NDAC~ not data accepted handshake line low GPIB Bidir, 4 mA
27 EOI~ end or identify (GPIB line) low GPIB Bidir, 4 mA
28 PA7 PCMCIA addressbus 7 PCM In
29 Vcce +5V -
30 GND ground -
31 PCMCIA~ PCMCIA mode low In, PU 100k
32 T/R1 controls diredion of DIO10- DIO8, DAV L] | 1=in Out, 6 mA
NRFDOand NDACO
33 PA8 PCMCIA addressbus 8 PCM In
34 T/R2 function programmable via aldressmode - Out, 6 mA
register
35 CLOCK clock - In, PU 100k
36 PA9 PCMCIA addressbus 9 In
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37 RESET reset of al internal registers, flip-flopsand | high | PCM In
functions
38 NCE2[] chip seled odd address low PCM In
39 T/R3 function programmable via adressmode - Out, 6 mA
register
40 GND ground -
41 Vce +5V -
42 NINPACK indicates |O-read-accessto configured low PCM Out, 24 mA
addressrange
43 NWED write enable for attribute memory low PCM In
44 VPPL programming voltage to program EEPROM In
45 EEDO serial data line from EEPROM high In
46 NCE1~ chip sdled even address low PCM In
47 NIORD~ read enable for 1O addressrange low PCM In, PU 100k
48 Vcce +5V -
49 NIOWR~ write anable for |0 addressrange low PCM In, PU 100k
50 GND ground -
51 PWRDWN PCM Out, 6 mA
52 NIREQUO interrupt low PCM Out, 24 mA
53 CLKSEL high: external 8MHz NEC 7210compatible, |- In, PU 100k
low: external 30MHz clock,
at CLOCK input
54 PDO PCMCIA databusO high |[PCM Bidir, 24 mA
55 PD1 PCMCIA databus1 high | PCM Bidir, 24 mA
56 NOE~ read enable for attribute memory low PCM In
57 PD2 PCMCIA databus 2 high |[PCM Bidir, 24 mA
58 PA4 PCMCIA addressbus 4 high |[PCM In, PU 100k
59 PD3 PCMCIA databus 3 high |[PCM Bidir, 24 mA
60 GND ground -
61 Vcce +5V -
62 PD4 PCMCIA databus 4 high |[PCM Bidir, 24 mA
63 SC iGPIB is gstem controller (SCAS) low Out, 6 mA
64 PD5 PCMCIA databus5 high |[PCM Bidir, 24 mA
65 NREGL low indicates accessto attribute memory or | low PCM In, PU 100k
|O-addressrange
66 PD6 PCMCIA databus 6 high |[PCM Bidir, 24 mA
67 PD7 PCMCIA databus 7 high |[PCM Bidir, 24 mA
68 DISC disable ontroller high In, PD 100k
69 GND ground -
70 Vcce +5V -
71 ISA~ ISA Mode low In, PU 100k
72 PAOQ PCMCIA addressbus0 high |[PCM In, PU 100k
73 EEDIO serial data line to EEPROM high Out, 6 mA
74 PA1 PCMCIA addressbus 1 high |[PCM In, PU 100k
75 SE~ Internal use only, do not conned (Boundary | low In, PU 100k
Scan Enable)
76 PA2 PCMCIA addressbus 2 high |[PCM In, PU 100k
77 IFC~ interface dear low GPIB Bidir, 4 mA
78 PA3 PCMCIA addressbus 3 high |[PCM In, PU 100k
79 REN~ remote enable low GPIB Bidir, 4 mA
80 GND ground -
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5. Register Set

TheiGPIB provides 44 registers (24 write/20 read). In the NEC compatible mode, only the lower 8 registers can be
accesed and the RS3 and R4 addressinputs are ignored.

D7 D6 D5 D4 D3 D2 D1 DO Adr.(HEX) | R/'W [ Name
D7 D6 D5 D4 D3 D2 D1 DO 0 R Data In
B7 B6 B5 B4 B3 B2 B1 BO 0 W | Byte Out
CPT APT DET END DEC ERR DO DI 1 R Interrupt Status 1
CPT APT DET END DEC ERR DO DI 1 W | Interrupt Mask 1
INT SRQI LOK REM CO LOKC REMC ADSC 2 R Interrupt Status 2
0 SRQI DMAO DMAI CO LOKC REMC ADSC 2 W | Interrupt Mask 2
S8 PEND S6 S5 A S3 S2 S1 3 R | Serial Poll Status
S8 rsv S6 S5 A S3 S2 S1 3 W | Seria Poll Mode
CIC ATN SPMS LPAS TPAS LA TA MJIMN 4 R | AddressStatus
ton lon TRM1 TRMO IFENA OFENA | ADM1 ADMO 4 W | Address Mode
CPT7 CPT6 CPT5 CPT4 CPT3 CPT2 CPT1 CPTO 5 R | Command PassThrough
CNT?2 CNT1 CNTO COM4 COM3 COM2 | COM1 COMO 5 W | Auxili ary Registers
T8RUN | DTO DLO AD5-0 AD4-0 AD3-0 | AD2-0 AD1-0 6 R | AddressO
ARS DT DL AD5 AD4 AD3 AD2 AD1 6 W | Address0/1
EQI DT1 DL1 AD5-1 AD4-1 AD3-1 | AD2-1 AD1-1 7 R | Addressl
EOS7 EOS6 EOS5 EOA4 EOS3 EOS2 EOS1 EOSO 7 W | EOS
OF WM | IF WM OFRDY | IFRDY OF EM |IF FL OF WM | IF WM 8 R FIFO Status
AUX O |DMA S |DMA X |[DMA O 8 W | XDMA Control
FF ERR [ ATN IFC TCT CMD TC TMO 9 R Interrupt Status 3
FF ERR [ ATN IFC TCT CMD TC TMO 9 W | Interrupt Mask 3
OF WM | IF WM OFRDY | IFRDY OF EM |IF FL OF WM | IF WM A R Interrupt Status 4
OF WM | IF WM OFRDY | IFRDY OF EM |IF FL OF WM | IF WM A W | Interrupt Mask 4
TC7 TC6 TC5 TCA4 TC3 TC2 TC1 TCO B R [ TC lower byte
TC7 TC6 TC5 TCA4 TC3 TC2 TC1 TCO B W | TC lower byte
TC15 TCl4 TC13 TC12 TCl1 TC10 TC9 TC8 C R | TC upper byte
TC15 TCl4 TC13 TC12 TCl1 TC10 TC9 TC8 C W | TC upper byte
REVC7 |REVC6 |REVC5 [REVC4 |REVC3 |REVC2 |REVC1l |[REVCO D R Revision Code
TMO7 TMO6 TMO5 TMO4 TMO3 T™MO2 | TMO1 TMOO D W | TMO lower byte
OEM7 OEM6 OEM5 OEM4 OEM3 OEM?2 OEM1 OEMO E R | OEM Code
T™MO15 |TMO14 [(TMO13 | TMO12 | TMOl11l | TMO10 [ TMO9 TMO8 E W | TMO upper byte
OF FL IF EM LIDIS AUXIN [ OQMU F R Extended Status
TC LBH [TC TLK | TC ENA | EOIDIS | E2ENA | E1IENA | MAVEN | TRGEN F W | Extended Mode
IFC7 IFC6 IFC5 IFC4 IFC3 IFC2 IFC1 IFCO 10 R Inpu FIFO Count
IFW7 IFW6 IFW5 IFW4 IFW3 IFW?2 IFW1 IFWO0 10 W | Inpu FIFO watermark
OFC7 OFC6 OFC5 OFC4 OFC3 OFC2 OFC1 OFCO 11 R [ Output FIFO count
OFW7 OFW6 OFW5 OFW4 OFW3 OFW2 OFW1 OFWO0 11 W | Output FIFO watermark
DIO8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1 12 R Bus Data Monitor
DIO8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1 12 W | Bus Data Monitor
EQI REN SRQ ATN IFC NDAC NRFD DAV 13 R Bus Ctrl Monitor
EQI REN SRQ ATN IFC NDAC NRFD DAV 13 W | Bus Ctrl Monitor
14 R
BWENA [0 0 PE CIC EOIOE |SC data 14 W | Bus Write Control
15 R
S8 0 S6 S5 A S3 S2 S1 15 W | Service Request Enable
16 R
EOS7-1 |EOS6-1 |EOS5-1 [EOSA-1 | EOS3-1 | EOS2-1 | EOS1-1 | EOSO-1 16 W | EOS1
SRQS 17 R | Test register
EOQS7-2 |EOS6-2 |EOS5-2 [EOSA-2 | EOS3-2 |EOS2-2 | EOS1-2 | EOSD-2 17 W | EOS 2
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6. Functiond Characteristics

TheiGPIP performs various functionsin order to provide a high-performance microprocesor interfaceto the
GPIB.

6.1.NEC uPD 7210C Compatibility

Upon RESET, theiGPIB isin the NEC pPD 7210C compatihility (compatible mode). This mode s active until
the dhip is swiched to the native mode (exended mode) via the extended mode auxili ary command. The
compatible mode is provided for the cmpatibilit y with software written for the NEC pPD 7210C. New software
should always use the extended mode. Using compatible mode, only the functions also implemented in the NEC
MPD 7210C can be used. For al native functions the chip must be switched to exended mode.

If the 40-pin DIL version is used with a8 MHz clock source (the original NEC pPD 7210C usesa 1..8 MHz
clock), the iGPIB provides a software and hardware wmpatibl e replacement for the NEC pPD 7210C.

6.2.Data Transfer

Datatransfer to a from the GPIB is performed via two 255 byte degp FIFO registers. These FIFOs are used to
decuple GPIB traffic from the CPU bus.

If the GPIB isused to redlize an IEEE4882 device, the FIFO may be used astheinput or output queue,
respedivey. This smplifies oftware design significantly. In additi on, provisions are made to support the
IEEE4882 trigger control and to support the MAV status bit diredly in hardware (a unique feature of the iGPIB).

The FIFOs are accessed by normal CPU read and write accesses to the Data In or Byte Out registers, respedively.
Using the technique combined with repetitive move instructions (e. g. REP INSB of the 80386CPU) provides the
full 1 MByte/sec transfer speed without using DMA.

6.3.Timeout

Usually, GPIB controll er appli cation software provides the user with a timeout feature, which aborts data tranfers
without a functioning sourceor acceptor. The iGPIB provides a timeout interrupt condition. If this condition is
unmasked, atimer counts down for a programmable interval. During normal operation, the timer isreset to its
intial value whenever a data transfer takes place If the handshake gets guck, the timer underflows and an interrupt
ocaurs.

6.4.Transfer Courter
TheiGPIB has a 16 bit wide transfer counter. This counter reduces programming for DMA operations in two ways.

First, the @wunter delivers an end-of-transfer interrupt if a programmable amount of data has been sent respedively
recaved. Driver software @n initiate a DMA transfer and then switch to another task until theinterrupt ocaurs.

Sewnd, a last byte handing feature all ows to automatically send the last byte with EOI true. On send transfers, it
indicates the end of a data block. On recave transfers, it is posshble to automatically signal RFD false after the last
byte has been receved. This enables the Contrall er to take antrol synchronously. With previous GPIB controll ers
likethe NEC pPD 7210C, all these operations had to be programmed expli city.

6.5.|EEE4882 Srvice Request

In order to integrate the preferred implementation of requesting service, the iGPIB reali zes the Service-Request-
Enable register on chip. This all ows to update the status byte via the status byte register independent of requesting
service Together with two transtion filters for each status bit, the iGPIB handles the servicerequest generation
autonomously without any software intervention. Further, the MAV bit of the IEEEA882 status byte @an be reset
automatically if a data block has been sent. This slves the problem of speed dff erences between deviceand
controller which has not been dealt with by the IEEE4882 standard.

6.6.S0p-Handshake Condtions

For Controllers, the IEEE4882 standard particularly recommends to provide more than one stop-handshake
condition. Previous controll ers all ow only EOI and one EOS bytes to be used for the stop-handshake ndition. The
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iGPIB alows EOI and upto threeEOS byte to be used. The iGPIB entirely mees the standards recommendations
in hardware that way reducing software overhead. In addition, the antroller allowsto ignae EOI as a stop-
handshake @ndition. This smplifies the handling of pre-4882 devices and devices not operating according to the
standard.

6.7.BusLine Control andMonitoring

TheiGPIB can independently control and monitor each bus line as well as the transceiver control signals. This
exceals the requirements of IEEE4882 (monitoring of NRFD and NDAC).

6.8.Synchronows DMA Interface

TheiGPIB FIFO may be accessd via the synchronous DMA interface (XDMA). Thisinterface anables FIFO
accesswithout using the CPU data bus. XDMA can transfer data & a speed of upto 30 MByte/sec This genera
interface may be used for various purposes. For example, high speed instruments may transfer data diredly to the
GPIB without any CPU intervention. Computers acting as GPIB controll ers can perform DMA cycles utili zing the
full band width of their busses, even with 64-bit architedures.

7. Function Description

7.1.0perating Modes

The chip can operate in compatible mode and in extended mode. The operating mode wntrol is handled by the
auxili ary command X_MODE.

In compatible mode the FIFO depth is st to 1. The @ntraller state machine and the source handshake accord with
the standard.

In extended mode the iGPIB has the foll owing modified faciliti es:

- The source handshake acts according to IEEE4882 standard modification. The NDAC line must be activated by
an acceptor before a byte an be sent.

- Up to 3 bytes may be used for END recogniti on.

- Theinternal message "rsv" is generated acoording to IEEE4882 chapter 11.

- The auxili ary command "rfd holdoff" generates a holdoff in ANRS state.

- A programmable 16-bit timer generates a maskable interrupt "tmo" whenever atimelimit violation (time out) has
ocaured during handshake.

- The SCAS stateis avail able at the Pin SC (PLCC and TQFP only).

- All GPIB lines can be watched and controll ed by the extension registers.

- A programmable 16-bit transfer counter is accessable. On talker transfer, an END message may be sent with the
last byte transfered. On listener transfer, a RFD-hol doff may be performed. In bath cases a maskable interrupt TC
will be generated.

- For Data In and Byte Out registers a 255 byte FIFO can be enabled independently.

- Thelatency T1 can be set to 2000ns, 1100ns, 700ns, 500ns, 350ns and 250ns.

- A fast synchronous DM A-interfaceto the procesr is avail able (PLCC and TQFP only).

7.1.1.Data Registers with FIFO

Data registers are the byte-out- and the data-in-register. Both registers are implemented as FIFOs. In compatible
mode the FIFOs are always 1 byte deep. In exended mode DI- and BO-FIFO can beindividually switched from 1
to 255 byte depth. The registersinput FIFO count and the output FIFO count indicate the number of bytesin their
corresponding FIFO. They can only contain the values 0 or 1 when set to depth 1. Operating errors are indicated by
the FIFO error interrupt (i. e writing to full or reading from emty FIFO). Switching a FIFOs depth from 1 to 255
and viceversa clearsit.

7.1.2.Interrupt Register

In bath operating modes, 2 write registers, and 2 read registers for interrupt handling are avail able. They can be
accesed at the addreses 1 and 2 Reading the interrupt state registers clears the @rresponding interrupts. 13
interrupt conditions are indicated by the interrupt registers, each represented by 1 bit. All i nterrupts can be masked

*The term Data In register is used because only data bytes are recéved bythis register whilein cortroll er idle state (CIDS). The term Byte Out shows
that both data (CIDS) and commands (in controll er active state) are sent through this register.
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by writing to the interrupt mask register at the crresponding address Any hit set in theinterrupt mask register
causes an interrupt, if a1 ocauresin the crresponding interrupt status register. Viathe auxili ary register bit B3
the interrupt output can be switched from active-high to active-low.

7.1.2.1.Register Table
Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 |Adr.HEX)| R/W | Name
CPT APT DET END DEC ERR DO DI 1 R Status 1
INT SRQI LOK REM CO LOKC REMC | ADSC 2 R Status 2
CPT APT DET END DEC ERR DO DI 1 W Mask 1
0 SRQI | DMAO | DMAI CO LOKC REMC | ADSC 2 W Mask 2

7.1.2.2.Interrupt Bitsin the Interrupt Satus Register

1. CPT (Command PassThrough)
This bit indicates that an undefined command has been recéved via GPIB or that a seandary command has
been receved foll owing to an unknown command. It will only be s, if the auxili ary register bit B=1, which
makes it posshle to passunknown commands to the processor. The handshake will be held off until the
auxilary command "valid" is sgnaled by the CPU.
2. APT (AddressPassThrough)
This bit indicates that a secondary addresshas been recaéved, which hasto be tedked by the CPU. Thisisonly
provided in addressmode 3. The handshake will be held off until one of the auxili ary commands "valid" or "not
valid" isisaed by the CPU.
3. DET (DeviceTrigger)
This bit indicates that a trigger message (GET when LADS) has been recéved.
4. END (END message receved)
This bit indicates that either the EOI or the EOS (datain register equals EOS register) message has been
receved.
5. DEC (DeviceClear)
This bit indicates that a clear (DCL or SDC when LADS) message has been receved.
6. ERR(Error)
This bit indicates that the cntents of the Byte Out register has been lost. It will be set if data has been sent
without listener addressed or if a byte has been written to the Data Out register during sourceidle state (SIDS).
7. DO (Data Out)
This bit indicates a data write request to the Byte Out register. Thebit is &, if the FIFO has been full (i.e. 1 or
255bytes) and the FIFO is not full anymore (i.e. <1 or <255bytes).
8. DI (Dataln)
This bit indicates arecgotion of a data byte from the GPIB Bus. The bit is st if the FIFO has been empty and is
not empty anymore. In continuous mode it will never be set.
9. SRQI (Service Request Input)
This bit indicates that a servicerequest (SRQ) has been recéved. A SRQ message @n only berecaved if the
chip iscontroller in charge (CIC bit in the addressmode register set).
10. LOKC (Lockout Change)
This bit indicates that the LOK-bit in interrupt status register 2 has changed.
11 REMC (Remote Change)
This bit indicates that the REM-bit in interrupt status register 2 has changed.
12. ADSC (AddressStatus Change)
This bit indicates that one of the bits TA, LA, CIC or MIMN has changed in the address satus register.
13.CO (Command Output)
Thisbit is st in controller active state whenever an interface message @n be written to the Byte Out register.

7.1.2.3.Non Interrupt Bitsin the Interrupt State Register

- LOK, REM (Lockout, Remote)
These bitsindicate the state of the remote/lockout function. The LOK-bit indicates if the function isin local or
remote with lockout state (LWLS or RWLS). The REM-hit indicates that the function isin remote state (REMS)
or remote with lockout state (RWLS).
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- DMAO, DMAI (DMA Output, DMA Input)
These bits are @ntralli ng the DMA-transfer between memory and GPIB bus. If DMAO=1 and the byte-out FIFO
isnot full, aDMA-request will be generated. If DMAI=1, a DMA-request will be generated as oon as a byte has
been receved from the GPIB bus.

- INT (Interrupt)
This bit indicates that an interrupt has occured. It is generated by an OR operation of all unmasked interrupt bits.

7.1.3.Serial Poll Register

The serial poll register can beread or written on address3. The CPU writes the status byte (STB) into this register,
which shall be sent when a controller performs a serial poll. If the CPU setsthe "rsv" bit to 1, the internal message
"rsv" will beinitialed. This generates a servicerequest (SRQ line set) as son asthe dhipisnot in SPAS state. The
rsv-bit is cleared during serial poll to reset the SRQ line.

The CPU can read the status byte (STB), written to the serial poll mode register, from the serial poll status register.
Testing the PEND-hit chedks if the serial poll request has been satisfied: the PEND-bit is st when the rsv-bit
bemmes 1. It is cleared when the serial pall function changes from APRS to NPRS. Thisway it can be dedked if
the the GPIB controll er has already satisfied the servicerequest.

In extended mode the chip provides a servicerequest enable register which all ows automatic service request
generation when a bit in the status byte is <. If abit is %t from 0 to 1 and the @rresponding mask bit in the
servicerequest enable register is t, a servicerequest is autmatically generated by the dhip. The rsv-hit of the SRQ
status register is meaninglessin extended mode, because the SRQ is generated automatically.

If the MAV EN-bit is st in extended mode, the SRQ status register bit 4 (MAV: message avail able; IEEE4882
standard) is automatically cleared if a byte has been sent with EOI.

7.1.3.1.Register Table
Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr.(HEX) | R/'W | Name
S8 rsv S6 S5 A S3 S2 S1 3 W Mode
S8 PEND S6 S5 A S3 S2 S1 3 R Status
SBEN| x [S6BEN|S5EN|S4AEN]|S3EN|S2EN|SLEN 15 W | Service Request Enable

7.1.4.AddressMode & Status Register

The addressmode register is used to spedfy the signalsat T/R2 and T/R3. It is also used to set addressmode. The
states of various interfacefunctions can beinguired from the address satus register.

7.1.4.1.Register Table

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 |Adr.(HEX)| R/W | Name
ton lon TRM1 | TRMO | IFENA | OFENA | ADM1 | ADMO 4 W Address Mode
CIC | ATNO [ SPMS | LPAS | TPAS LA TA MIMN 4 R Address Status

The bits TRMO and TRM1 are evaluated by the GPIB interfaceand define the function of the pins T/R2 and T/R3:

TRM1 | TRMO | T/R2 T/R3
0 0 EOIOE: End or Identify Output Enable TRIG: Trigger
0 1 | CIC: Controller in Charge TRIG: Trigger
1 0 |[CIC: Contrdler in Charge EOIOE: End or Identify Output Enable
1 1 | CIC: Controller in Charge PE: Parallel Poll Enable
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The bitston, lon ADMO and ADM1 spedfy the addressmode:

ton | lon | ADM1 | ADMO | Address Mode contents of addr. reg. 0 | contents of adar. reg. 1
1 0 0 0 talk only not used not used
0 1 0 0 listen only not used not used
0 0 0 1 Address Mode 1 | first primary talker- second primary talker-
(li stener-) address (li stener-) address
0 0 1 0 Address Mode 2 | first primary talker- second primary talker-
(li stener-) address (li stener-) address
0 0 1 1 Address Mode 3 | first primary talker- second primary talker-
(li stener-) address (li stener-) address

- Talk only or Listen only (ton or lon = 1):
In this mode, the recogniti on of the deviceaddressis not needed. Therefore, the addressregisters are not used.

- AddressMode 1:
In thismode, only primary addresses are used for talker and li stener addressng. Up to 2 deviceaddreses will be
recognized.

- AddressMode 2:
Talker/listener are operating in exended mode (TE, LE). Primary and secondary addresses are required to
perform addressng. The reaognition of primary and secondary addressis managed by the hardware. A second
deviceaddresswill not be reaognized.

- AddressMode 3:
Talker/listener are operating in exended mode (TE, LE). Primary and secondary addresses are required to
perform addressng. Theidentification of the semndary addressmust be done by the CPU. Two primary device
addresses may be recognized.

The bits IFENA and OFENA makes it posshle to set input and output FIFO seperately to the size of 255 bytes.

Thebits ATNO LPAS, TPAS, CIC, LA, TA, MIMN and SPMS indicate the states of the interface functions. The
bit ATNOindicates that the ontroller function has entered standby state. LPAS and TPAS indicate the
listener/talker primary addressed state.

Changes of the bits CIC, LA, TA and MIMN initiate an ADSC interrupt.

The bit SPVIS (Seria Poll Mode State) indicates whether a serial poll isin progress It is st with SFE and it is
cleared by SFD or IFC.

7.1.5.AddressRegisters

There are 2 addressread registers and 1 addresswrite register. Depending on the ARS-bit the write register can
accesstwo 7-bit wide registers. These registers contain a 5-bit wide addressand the infomation whether this
addressrepresents atalker, alistener or bath.

Thebit ARS (AddressRegister Seled) spedfiesinto which of the addressregisters the bits 0-6 shall be written:
ARS =0 - sdedsaddressregister 0. The spedfied address(AD 1-AD5) will be reaognized as talker address if bit
DT (Disable Talker) = 0. Bit DL (Disable Listener) = 0 spedfiesthe addressas a li stener address The bits DLO,
DTO, DL1 and DT1 in the read registers correspond to the DL and DT bitsin the write register. The bit EOI
indicates the state of the EOI line when the data byte found in the data-in register has been recéved.

As g/stem controller the bit T8run can be used to chedk if 100 s have expired since setting of the IFC- or resetting
of the REN-line. A value of 1 indicates that the standard latency has not yet been reached.

7.1.5.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 [AdrHEX)| R/W | Name
ARS DT DL AD5 AD4 AD3 AD2 AD1 6 W Register 0/1
T8run DTO DLO AD5-0 | AD4-0 AD3-0 | AD2-0 AD1-0 6 R Register 0
EQI DT1 DL1 AD5-1 | AD4-1 AD3-1 | AD2-1 AD1-1 7 R Register 1
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7.1.6.Comnmand Pass Through Register

In controller idle state the CPT-register can be used to determine the state of the data lines of the GPIB. It is
necessry if aDAC holdoff has been initiated and the CPU must qualify the actual interface message.

In controller active state the CPT-register stores the response of a parallel poll until i nterface messages will be sent
on the GPIB again.

7.1.6.1.Register Table

Bit7 | Bit6 [ Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Adr.(HEx) | R/W | Name

CPT7 | CPT6 | CPTS | CPT4 | CPT3 | CPT2 | CPT1 | CPTO 5 R CPT-Register

7.1.7.EOS Register

Thisregister contains the 7- or 8 hit wide END message which is used to deted the end of a data block transfer.
The EOS width will be spedfied by the auxili ary register bit A4 (eos-width). The END signal is determined in the
system EOS register by comparing the GPIB data word and the EOS register. In exended mode there are 2
additional registers. Their contents can be used for END message detedion too. A 7-bit wide END message
detedion can only be performed by with the cmpatible EOS register. The additional registers can be masked, by
using the extension register bits END_ENA1 and END_ENAZ2 for end message detedion.

7.1.7.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. HEX) | R/W | Name
EOS7 EOS6 EOSS EOA EOS3 EOS2 EOS1 EOSD 7 W EOS Register 0
E1-7 El1-6 E1-5 El-4 E1-3 E1-2 El-1 E1-0 16 W EOS Register 1
E2-7 E2-6 E2-5 E2-4 E2-3 E2-2 E2-1 E2-0 17 W EOS Register 2

7.1.8.Auxili ary Registers

The auxili ary register system consists of 4 auxili ary registers and 2 command registers. The auxili ary registers
contain information like the holdoff mode and the END message handling.

7.1.8.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. (HEX) | R/W | Name
CNT2 | CNT1 | CNTO | COM4 | COM3 | COM2 | COM1 | COMO 5 W | Auxili ary Register

A write accessto thisregister can initi ate one of the foll owing operations:

a. Write accessto auxili ary register A, Bor E

b. Write accessto the parall € poll register

¢. A writeto the dock frequency register isignored

d. Exeaution of an auxili ary command.

There are two additional operations avail able in exended mode:
e. Exeaution of an extended auxili ary command

f. Write accessto auxili ary register D.

(@)
2z
|
(@)
@)
<

Operation

4 3 2 1

Ci | CG|C | C Auxili ary command execution

0 0 0 0 reserved

Ds | D3 | D2 | D1 Auxili ary register D

U S| P P Parall el poll register

z|v|9|olo|o

Ay | Az | Ao | AL Auxili ary register A

Bs | B3 | B2 | B | Bo | Auxiliary register B

0 | B3| E2 | E1 | Eo | Auxiliary register E

Rk~ |lo|lololo]n
Rl |lo|lo|lk|k|lo|lo]-

RP|O|R|O(FR|O|R|O|O

Cs| Co| G| C | Co | Ext. auxiliary command execution
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7.1.8.2.Auxili ary Commands

Auxili ary commands are initi ated by writi ng the byte 000C,C;C,C,C, from the CPU into the auxili ary register. 21
commands are reaognized in compatible mode. They can be used to signal internal messages and to spedfy various

operating modes.

The new auxili ary command X_MODE switches the chip to exended mode. Switching back to uPD 7210
compatible mode can only be done by an external reset or by the auxili ary command CHIP RESET.

1. Immediate Execute pon 00000 [ This command inverts the state of the internal message POWER ON (pon). If pon=1
al i nterface functions becomeidle.

2. Chip Reset 00010 | The command CHIP RESET performs the same function as an external reset and
initi ates the foll owing:

a. pon will be set

b. All registerswill be cleared. Exceptions:

The extension register burstlength will be set to 1.

The external reset is linked to the software reset in this g/stem.

3.Finish Handshake 00011 | This command ends handshake by releasing the RFD holdoff state.

4. Trigeer 00100 | The command generates atrigger pulse & pin T/R3, if this ggnal is enabled at the pin.
This causes the same reaction as the active state of the trigger function and will be
combined with that state.

5.Return to Local 0X101 | This command generates the internal message RTL. If X=1, then RTL will be set,
otherwise RTL will be reset or respectively pulsed.

6. Send EQI 00110 | The next data byte will be sent with the END message. This can only be done in
TACS. The evaluation is performed in the byte out FIFO.

7. Not Valid 00111 | A handshake which has been held off by "addresspassthrough", will continue. The
secondary addresshas been qualified as "not valid" by the CPU.

8. valid 01111 | A handshake which has been held off by "addresspassthrough", will continue. The
secondary addresshas been qualified as "valid" by the CPU.

9.Set Parallel Poll Flag 0X001 | This command sets the parall el poll flag to the value of bit Ca(=X). If the auxili ary
register bit B4=0, the value of this flag will be handled as internal message "ist"
(individual status). Otherwise the service request state (SRQS) will be used as "ist"
signal.

10. Go to Standby 10000 | This command generates the internal message "gts'. The message will be cleared when
the controll er has |eft the active state (CACS).

11. Take Control Async 10001 | This command puses the internal message "tca’.

12. Take Control 10010 | This command sets the internal message "tcs'. The message will be cleared when the

Synchronously controll er has switched to active state (CACS).
13. Take Control 11010 | This command sets the internal message "tcs” as oon as an END message (refer to
Synchronously on End Interrupt Registers) has been generated in controll er standby state (CSBS). "tcs' is
cleaed when the controll er has switched to active state (CACS).

14. Listen 10011 | This command puses the internal message "Itn". If necessary, the continuous mode
will be disabled.

15. Listen in Continuous Mode | 11011 | This command puses the internal message "Itn". In additi on, the continuous mode will
be enabled. This mode will be disabled when the auxili ary command "Itn" is detected
or LIDS (listener idle state) is entered..

16. Local Unlisten 11100 | This command puses the internal message "lun” with the duration of 1 clock pulse.

17. Execute Parall el Poll 11101 | This command generates the internal message "rpp". The message will be cleaed
when the controll er enters the idle state (CIDS) or parall el poll state (CPPS.

18. Set/Clea IFC 1X110 | This command generates the internal message "rsc" and sets "sic" to the value of bit
3(=X).

19. Set/Clear REN 1X111 | This command generates the internal message "rsc” and sets "sre" to the value of bit
3(=X).

20. Disable System Control 10100 | This command cleas the internal message request system control (rsc).

21. Extended Mode 01010 | The chip switches to extended mode.

22. Go TMS9914A 11000 | The chip switches to TMS9914A mode. Chip reset is issued. Usable in chips with

QFP80 package only.
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The following auxili ary commands are avail able in extended mode. The CPU can write to the auxili ary register
using the byte 111C,C3C,C,C,,

1. Disable Listener 00000 | Disables the li stener function.

2. Enable Listener 00001 | Enables the li stener function.

3. map_1 00010 | Maps register bank 1to the aldresses of register bank Ofor foll owing read/write acess
4. map_2 00011 | Maps register bank 2to the aldresses of register bank Ofor foll owing read/write access
5. not_ready 00100 | Initi ates a RDF-hol doff.

6. out FIFO clear 00101 | Cleas BO-FIFO counter.

7.in FIFO dea 00110 | Cleas DI-FIFO counter.

7.1.8.3.Clock Frequency Spedfication F
Not used by the arrent type.

7.1.8.4.Parallel Poll Register

Writing the byte 011USR;P,P; to the auxili ary register al owsto write to the parall d poll register. When using the
subset PPL (remote anfiguration) it should not be written to this register. In this case the PFE message issued by
the mntroller defines the parall el poll message. A PFD message issued by the cntroller disables the parall € poll
response.

When using subset PP2 (local configuration) the response message must be written to thisregister in advance The
parald poll responselineis edfied by thefirst 3 bits of thisregister. The 4th bit spedfies, if the diosen line will
be st true or false on ocaurence of the internal message "ist" (individual status): The message will be set trueiif
"i" equals bit S (4th bit). The 5th bit U contains the internal message "lpe". If U = 0, the response to the parall e
poll responseisenabled. If U =1, the parallel poll responseis disabled and the bits S and P, 3 have no meaning,
they should bereset to 0.

7.1.8.5.Auxili ary Register A

The 5 bits of the auxili ary register A are used to spedfy handshake mode and the EOS message handling. The bits
Ao and A; spedfy the handshake mode. The bits A,, Az and A, spedfy the EOS handling:

Al A0 | Handshake Mode

normal

Blocked RFD message for all data

Blocked RFD message for END message

RO |O

Continuous mode

Az | =1 - END interrupt bit set when EOS received

Az | =1 - EOQI set on EOS sent

As | =1 - EOS 8-bit wide, =0 - EOS 7-hit wide

7.1.8.6.Auxili ary Register B
The auxili ary register B spedfies edal hardware features of the dip.

Bo |If bois s, theinterrupt bit CPT will become true on the detection of an unkrown command.

B1 |[If biis =t, the EOI line will be set together with the status bit in SPAS.

B2 | High speed mode: If set T1 is reduced to 500 rs.

Bz | Definesthe ativelevel of theinterrupt signal INT.
Bs=0 - active high

Bs | Specifies the source of internal message "ist":
B4=0 - ist = parallel poll flag
Bs=1 - ist = SRQS (service request state)
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7.1.8.7.Auxili ary Register D

Theauxili ary register D is avail able in exended mode. It spedfiesthe latencies T1 and T6 described in IEEE488
standard. D4 = 1 increasestime T6 from 2 psto 50 ps. This allows parall d polli ng on systems with slow bus
extenders. Dy-D3 spedfy T1 for high speed and normal mode according to the foll owing table:

Ds D> D1 Do | First byte sent after ATN false | Following bytesin fast mode
0 0 X X 2000 rs X

0 1 X X 1100 s X

1 0 X X 700 rs X

X X 0 0 X 500 rs

X X 0 1 X 350 rs

X X 1 0 X 250 rs

7.1.8.8.Auxili ary Register E

Theauxili ary register E consists of 2 hitsin compatible mode. They spedfy the DAC holdoff handling. If Eq =1
the handshake is held off on a clear command issued by the GPIB controll er (detedable by DCSA). If E; = 1 the
handshakeis held off when the GPIB controll er issues atrigger command (detecable by DTAS).
In extended mode the auxili ary register E kegps 2 additional bits. If E; = 1, any command recaved will beinitate a
DAC holdoff (bit cmd is st in the extended interrupt register). In the same way the reception of TCT command
will i nitiate a DAC holdhoff if E; = 1.
The DAC holdoff is cleared by the auxili ary commands "valid" or "not valid". This enables the handshake to
continue. The mmmand TCT is exeauted only if the holdoff has been terminated by the auxili ary command
"valid". Otherwise this command is ignored.

Bit Holdoff with command(s) Meaning
Eo DCL, SDC Device Clea
E1 GET Trigoer

Ex all

Es TCT Take Control

7.1.9.Transfer Courter

The programmable 16-bit transfer counter counts bytes sent/receved viathe GPIB busif it participates as

talker/li stener.

The requested number of bytes must be stored in the munter. Every byte transferred via GPIB deaements the
counter by 1, if thebit TC_ENA is &t in the extended mode register. When the munter reaches 0 the maskable
interrupt TC isisaled and the @unter stops. If the TC_LBH hit is &, the EOI lineis st with the last byte on
writing (TC_TLK must be 1) and after reading (TC_TLK must be 0) the last byte a RDF holdoff is darted (all bits
in the exetended mode register at AddressHex F). The @unter is readable too.

7.1.9.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. HEX) | R/W | Name
TC7 TC6 TCS5 TC4 TC3 TC2 TC1 TCO B W/R | TClower byte
TC15 | TC14 | TC13 | TC12 | TC11l | TC10 TC9 TC8 C WI/R | TC upper byte
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7.1.10.Timeout Register
In extended mode atimeout timer registers the violation of amaximum latency per byte at handshake, generating
the maskable interrupt "tmo".
The 16-bit timer is programmable by 2 registers. The 16-bit value emmposed of bath registers represents the

maximum latency in milli seconds. The backward counter restarts always with the programmed count whenever no
byte has been receved on listener transfer or no byte has been fetched on talker transfer.

7.1.10.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. HEX) | R/W | Name
TO7 TO6 TO5 TO4 TO3 TO2 TO1 TOO0 D W | TO lower byte
TO15 | TO14 | TO13 | TO12 | TO1l1l | TO10 TO9 TO8 E W TO upper byte

7.1.11.Watermark Register / FIFO Courter Register
The threshold which generates the extended interrupts IF_ WM/OF_WM is edfied in bath watermark registers.
The aurrent filli ng level of the DI FIFO and the freespace of the BO FIFO respedively are cmmpared with the
corresponding watermark register. When thefilli ng level of the DI-FIFO is higher or equal to the spedfied value
thesignal IF_WM istrue. In addition,OF WM istrueif the freespacein the BO-FIFO is higher or equal to the
spedfied value. Using the @unt register,the arrent filli ng levels of bath FIFOs can beinquired dredly.

7.1.111.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. (HEX) | R/'W | Name
IFC7 IFC6 IFC5 IFC4 IFC3 IFC2 IFC1 IFCO 10 R Inpu FIFO Count
IFW7 IFW6 IFW5 IFW4 IFW3 IFW2 IFW1 IFWO 10 W | Inpu FIFO Watermark
OFC7 | OFC6 | OFC5 | OFC4 | OFC3 | OFC2 | OFC1 | OFCO 11 R | Output FIFO Count
OFW7 | OFW6 | OFW5 | OFwW4 | OFW3 | OFW2 | OFW1 | OFWO 11 W [ Output FIFO Watermark

7.1.12.Extended Interrupt Registers

In extended mode there are 15 additional interrupt conditi ons avail able. Acoording to the cmpatible interrupts
they can be polled by 2 status registers and are maskable by 2 mask registers. A read accessclears the interrupt
status register. To create the interrupt signal the extended interrupts are embined with the compatible interrupt

registers.
7.1.12.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 | Adr. (HEX) | RI'W [ Name

OF WMO | IF wMO| OFRDY | IFRDY | OF EM | IF FL | OF WM | IF. WM 8 R | FIFO Status Register
FF ERR ATN IFC TCT CMD TC TMO 9 R | Interrupt Status 3
FF ERR ATN IFC TCT CMD TC TMO 9 W | Interrupt Mask 3

OF wMO | IFE wMmO| OFRDY | IFRDY | OF EM [ IF FL | OF WM | IF. WM A R | Interrupt Status 4

OF WMO [ IF wMO| OFRDY | IFRDY | OF EM | IF_FL | OF WM | IF. WM A W | Interrupt Mask 4

7.1.12.2.Interruptbits

1. TMO (time out)
Indicates e apsed timeout counter.
2. TC (transfer counter)
Indicates that the transfer counter has counted down to O.
3. CMD (command receved)
Indicates the reception of a GPIB command.

4. TCT (take mntrol command receved)

Indicates the reception of the GPIB command TCT.

5. IFC (interface dear active)

Indicates that the | FC i ne has become active.
6. ATN (attention active)
Indicates that the ATN line has beame active.
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7. FF_ERR (FIFO error ocaured)
Indicates that a FIFO operation error has occured (i.e. read from an empty FIFO or write to full FIFO).
8. IF_WM (input FIFO watermark reached)

Signals a DI-FIFO threshold has been reached.

9. OF_WM (output FIFO watermark reached)

Signals a BO-FIFO threshold has been reached.

10.1F_FL (input FIFO full)
Indicates DI-FIFO full.
11. OF_EM (output FIFO empty)

Indicates BO-FIFO empty.
12.1FRDY (input FIFO ready)

Indicates that the DI-FIFO contains at least 1 byte.
13.OFRDY (output FIFO ready)
Indicates that the BO-FIFO has freespacefor at least 1 byte.
14.IF_ WM (has I €ft input FIFO watermark)
Indicates a DI-FIFO watermark underflow.
15.OF_ WM (hasl&ft output FIFO watermark)
Indicates a BO-FIFO watermark underflow.

7.1.13.Miscdlaneous Extension Registers

Therevision code register, the OEM code register, the extended status register, the extended mode register, and the
XDMA control register are ombined in this edion.
The version number of the chip is dored in the revision code register. The OEM code register contains the
identification of a probable spedal design.
If the EOIDIS bit in the extended mode register is s, the chip does not notify EOI asthe end of an interrupt
generation respedively at holdoff on end. The TRGEN hit makesit posgble to generate atrigger pulse at pin T/R3.
OF_FL indicatesthat the BO-FIFO isfull and IF_EM indicates that the DI-FIFO is empty.
The LIDS hit indicates that the listener function has been disabled by the crresponding auxili ary command. The
SCSEL bit indicates the state of the SCSEL pin (PLCC and TQFP only). The OQMU hit (output queue message
unit in progress indicates a string transfer in progress Thisbit is st when abyteis ent and isreset when a byte
has been sent with EOI.

The DMAX and DMA_O hitsin the XDMA control register are wntrolli ng the synchronous DMA interface
XDMA enables the synchronous DMA mode.
DMA_O spedfiesthe transfer diredion: high means DMA output (GPIB Talker); low means DMA input (GPIB

Listener).

The DMA_S spedfiesif the FIFOs will be accessd every cycle (=high) or only every second cyle (=low).
The AUX_O hit defines the width of the synchronous DMA transfer: high stands for 16 bit, low means 8 hit.
The bit is only passed to the pin, becuse the mnversion from 8- to 16-bit performed externally.

7.1.13.1.Register Table
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O Adr. (HEX) | R/W | Name
REVC7 | REVC6 | REVCS5 | REVC4 | REVC3 | REVC2 | REVC1 | REVCO D R | Revision Code Register
OEM7 OEM6 OEM5 OEM4 | OEM3 OEM2 OEM1 OEMO E R | OEM Code Register
OF FL | IF EM LIDIS SCSEL oQMU F R | Extended Status
TC LBH | TC TLK | TC ENA | EQIDIS | E2ENA | E1IENA [ MAVEN | TRGEN F W | Extended Mode
AUX O | DMA S| DMAX | DMA O 8 W | XDMA Control Register

7.1.14.GPIB Monitor Registers

The monitor registers enable the CPU to read and write the GPIB lines avoiding the dhip logic.
Viaread accessto the bus data monitor register (BDM) and the bus control monitor register (BCM) the arrent
status of the GPIB lines can be oltained without combination with chip internals. If the BW_ENA hit is s, the
contents of the write registers BDM and BCM will be diredly conneded to the GPIB. The values BWDir_DATA,
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BWDir_PE, BWDir_SC, BWDir_EOIOE and BWDir_CIC spedfy the data diredion of the pads and the value at
the output pads T/R1, T/R2, T/R3, SC and CIC: If BWDir_DATA is st, DIO1..8 are outputs, NRFD and NDAC
areinputs and viceversa. If BWDir_SC is st, REN and IFC are outputs. If BWDir_EOIOE is &, EOIl isan
output. If BWDir_CIC is &t, SRQ isan input. BWDir_PE affeds only T/R3. If defined as PE, the antents of this
bit appliesto the pin.

7.1.14.1.Register Table
Bit 7 Bit 6 Bit5 | Bit4 | Bit3 Bit2 | Bitl [Bit0 [Adr. (HEX) | R'W | Name
BDM7 | BDM6 | BDM5 | BDM4 | BDM3 | BDM2 | BDM1 | BDMO 12 WI/R | Bus Data Monitor
EQI REN SRQ | ATN IFC | NDAC | NRFD | DAV 13 WI/R | Bus Control Monitor
BW_ENA PE CIC |EOIOE| SC |Data 14 W | Bus Write Direction

7.1.15.Test Register
Thisregister contains information about the servicerequest state. The other bits are undefined and may changein

following rel eases.

7.1.15.1.Register Table

Bit 7 Bit 6

Bit 5 Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

Adr. (HEX) | R/'W | Name

SRQS

16 R | Test Register

7.1.16.GPIB Command Deooder

The oommand deaoder reaognizes interface @mmands ent via the GPIB. Interface mmmands are transferred with
ATN active on the data bus. The deaoder transformsthe ATN signal aswell as the data byte of the GPIB into
signalsthat indicate interface messages.

Interface Message Byte ATN Generated Signal | Meaning
UCG X001 XXXX 1 UCG Universal Command Group
DCL X0010100 1 DCL Device Clea
LLO X0010001 1 LLO Local Lockout
PRU X0010101 1 PRU Parall el Poll Unconfigure
S X0011001 1 S Serial Pall Disable
SFE X0011000 1 SHFE Serial Poll Enable
ACG XO00XXXX 1 ACG Addressed Command Group
GET X0001000 1 GET Group Execute Trigger
GTL X0000001 1 GTL Go To Local
PRC X0000101 1 PRC Parallel Poll Configure
SDC X0000100 1 SDC Seclect Device Clea
TCT X0001001 1 TCT Take Contral
LAG XOLXXXXX 1 LAG Listener AddressGroup
TAG XLOXXXXX 1 TAG Talker AddressGroup
UNL X0111111 1 UNL Unlisten
SCG XLIXXXXX 1 SCG Secondary Command Group
PFE X110SPPP 1 PFE Parallel Poll Enable
PPD XL1IXXXX 1 PPD Parall el Poll Disable
ROS XLXXXXXX 0 RQS Reguest Service
PCG ACG + UCG + 1 PCG Primary Command Group

LAG + TAG
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RD~| 15 . 55 [DIO5~
vee| 16 IGPIB 72010 54 |vee
WR~| 17 53 |DIO4~
GND| 18 52 [GND
INT| 19 51 [DIO3~
CLK_SEL| 20 PLCC 68 50 |PACK
DO| 2o 49 |DIO2~
D1| 2 48 |DIO1~
CIC~| 23 47 |[AUX_O
D2| 2 46 | SRQ~
RS4| 25 45 IDMA_O
D3| B 44 |ATN~
NERSANBIEBHEBILIYD
vgm_l‘cor\&gooaxa ! % l 8 !
a} DHDDE%gmgm%mgmé
@ a
£o
[
Zz,8ooo A
W LO00ZzZ0x 0
O20<<0O>FOOcC
ot mnaI2YIS
RSO| 7 39| DIO3~
RS1| 8 38| DIO4~
RS2 9 IGPI B 37| DIO5~
INT~| 10 36| DIO6~
D7| 11 35| DIO7~
D6| 12 9914A 34| DIO8~
D5| 13 33| CONT~
D4| 14 32| SRQ-
olis PLCCA44 1| ATN-
D2| 16 30| EOI~
DI l7Tw oo aamswon~o 29[ DAV~
A N NNNNNNNN
;O L1l QO | R R B )
éﬂoggﬁﬁgogé
[ r=5g
14 zZ
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Ms%%a%%@@%a%aaaaaamaa 2o vee vee M3%$533§$%$8QQRQQ§NNN 0
42 19 DIo8~ NINPACK | 42 19
43 18] PE NWE-~ | 43 18
44 17] DIO7~ vePL| 44 17
45 . 16| FIFOTEST~  EEDO| 45 . 16
4 IGPIB 72010 19 DI0e- NCEL-| 46 IGPIB 72010 15
48 13 vee vce| 48 13
49 12 DIO4~ NIOWR-~ | 49 12
50 11) DRV_ENA~ GND| 50 11
51 QFP 80 10| GND PWRDWN | 51 QFP80 10
52 9| pio3~ NIREQ-~ | 52 9
53 8| Pack CLKSEL | 53 8
54 ; 7| pio2~ PDO| 54 7
55 Generic Mode 6| pioi- pD1| 55 6
5| AUX_O - PC od
&7 4| sro~ Mooz | 57 MCIA Mode 2
58 ° 3| DMA_O PA4| 58 3
59 2| ATN~ PD3| 59 ° 2
60 1] vcc GND| &0 1
COBIBEEBIRNFRIRERRR JEBIBBLEEBRANDILLCRRRS
SRR LERR2LLB>XBuPFLHBL2 TQW L © Lo= o 1o
oQrO400BZ0 18w zZ Q ~0Q0Q Ly a)
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COONOULITNANAODNDON~N O T NN
TOOMMNMNMOMOMOMOMOANNNNNNNNN
vee| 41 200 vce
AT_DRQ| 42 19 DIO8~
AT SD14| 43 18 PE
AT_DACK~| 44 17 DIO7~
AT_sD15| 45 : 16 FIFOTEST~
cs-| 46 IGPIB 15 DIOG-
AT_IOR-~| 47 14) DIOs~
vce| 48 13 vce
AT_lOw~| 49 12 DIO4~
GND| 50 ISA M 11] DRV_ENA~
CLKOUT | 51 ode 100 GND
AT_IRQ| 52 9| DIO3~
CLKSEL | 53 8| PACK
AT_sDO| 54 7| plo2-
AT sD1| 55 ~
‘cic~| 56 QFP 80 g ng(ilENH~
AT_sD2| 57 4| SRQ-
AT sa4| 58 3| DB_ENL~
AT_sD3| 59 o 2| ATN~
GND| 60 1| vee
28R B8cBIRRNRN R
ngmxwr\&gQOlOleNIMIQ
O — D=z0 o W zz
>a agaaow>§WQWWW@ﬁgw
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vce
DIO8~

PE

DIO7~
FIFOTEST~
DIO6~
DIOS5~
vce
DI04~
DRV_ENA~
GND
DIO3~
PACK
DIO2~
DIO1~
EECK
SRQ~
EECS
ATN~
vce
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Application Examples

AT bus connector i72010 GPIB connector
IRQn AT_IRQ~
IOW~ AT IOW~ DIO~0-7 DIO~0-7
IOR~ AT_IOR~ ATN~ ATN~
DACKn~ AT_DACK~ SRQ~ SRQ~
DRQn AT_DRQ NDAC~ NDAC~
RESET AT_RESET NRFD~ NRFD~
SDO0-15 SDO0-15 DAV~ DAV~
SAO-9 SA0-4 IFC~ IFC~
I_ REN~ REN~
Address | |cg. EOI~ EOI~
decoder
CLKSEL CLKCOET -
EF DRVENA sc [~
DT R~ [~
SCSEL- DB ENH- -
CLK TIR1-3 [~
30 MHz
Oscillator
PCMCIA connector i72010 GPIB connector
NIREQ NIREQ
NIOWR NIOWR DIO~0-7 DIO~0-7
NOIRD NOIRD ATN~ ATN~
NWE NWE SRQ~ SRQ~
NOE NOE NDAC~ NDAC~
VPP1 VPP1 NRFD~ NRFD~
NREG NREG DAV~ DAV~
NCE1 NCE1 IFC~ IFC~
NCE2 NCE2 REN~ REN~
NINPACK NINPACK EOI- EOI-
RESET Nkl PWRDWN [
PD-7 PD-7 SC|-
P A0 PAO-9 TIR1-3|-
L lew w
CLKSEL 23595 s
EE DRVENA Hwwu o
EEPROM
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9. Packages

9.1.DIP 40:
Symbd | min nom max
D A - - 8.77mm
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Al - 0.38mm -
B - 2.54mm -
Bl - 0.46 mm -
C - - -
D 51.94mm| 5207 mm| 5220 mm
e E 1524 mm| 1549 mm| 1574 mm
E1l 13.84mm| 1397 mm| 1410 mm
L - 3.18mm -
13\ a 0° - 15°
Y
B B
9.2.PLCC 44
H c
L S Fooaes Symbd min nom max
! I A 17.40mm| 17.52mm]| 17.64 mm
i 0 a B 16,56 mm| 16.61 mm| 16.66 mm
E % 0 C 4.32mm| 4.37mm| 4.42mm
i h D 1.22mm| 1.27mm| 1.32mm
<o ! Ty E 0.33mm| 0.43mm] 0.53mm
B % F 0.67mm| 0.74mm| 0.81mm
I I G 2.29mm - 3.05mm
1 i H - 114mm| -
-
-« A
9.3.PLCC68:
1 © %,1 Symba min nom max
==y A 25.03mm| 2515 mm| 2527 mm
=3 B 24.18mm| 2423 mm| 2428 mm
= C 4.27mm| 4.32mm| 4.37mm
=« B D 1.22mm| 1.27mm| 1.32mm
=L E 0.33mm| 0.43mm| 0.53mm
= F 0.67mm| 0.74mm| 0.67mm
E= G 2.29mm - 3.30mm
- =) H - 1.14mm -
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9.4.TQFPS0

Top View

E3 E

Symbd

Al
A2

D1
El

L1
L2

nom

1.00 mm
14.00mm
12.00mm
14.00mm
12.00mm

0.50mm

0.60mm
80.00 mm

70

vy

\
¢A2 A ‘
R LU P b%
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10. Timings
10.1.Timings for 7210compatible mode:

taa

tas tah

RS0-4
tcs tch
CS~ I l
twl twh
»!
WR~ l
tds tdh

10 write

7210 mode

taa
tas L tah
RS0-4
tcs tch
CS~ {
L trl . trh o
RD~ L
trd tdf
D0-7 H—
7210 mode 10 read

tdrgh
DMAREQ
tdacs tdach
DMAACK-~
twl twh N
WR~ l
tds tdh
D0-7 gﬁ
7210 mode DMA write

10.2.Timings for |SA DMA mode:

tdrgh

DMAREQ
tdacs tdach
DMAACK~ 1
twl twh N
RD~ l
trd tdf
DO-7 Hi

7210 mode DMA read

tdrgh

AT _DRQ / 1
tdacs
AT_DACK-~ {
twl

AT_IOWR~ /

tds tdh

E——

ISA mode DMA write

< ') tdach

AT_SDO0-15

tdrgh

AT_DRQ _/7:L
tdacs tdach
AT_DACK-~ —‘r# 47’—
twl
AT_IORD~ /
tird tdf

i e

ISA mode DMA read

AT_SDO0-15
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10.3.Timings for 9914A compatible mode:

taa -« twa

RS0-2 RS0-2 X X

tdbins tdbins

tdbinh tdbinh
DBIN I i DBIN J L
tcs
CE~

tcel

CE~

tds tdh trd td f
9914A mode 10 write 9914A mode 10 read
tdrgh tdrgh

ACCRQ~_ \ L ACCRQ~_ \

wdbins a0 tdbinh
DBIN I l DBIN L

tgrl

tdacs tdach

ACCGR~ ACCGR~

twl

WE~ / WE~ trd

tds tdh trd tdf
9914A mode DMA write 9914A mode DMA read

Note: During DMA read accessa WE~ low impulse may ocaur.
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10.4.Timings for PCMCIA interface mode:

tah

taa

PA0-9
tregs tregh
NREG 4—77
tcs tch
NCE1 47’—
twl twh o
NWE :L
tds tdh

PCMCIA mode Attibute Memory write

ta tah
PA0-9 9(
tregs tregh
NREG 4—77
tcs tch
NCE1 ¢j’—
trl trh o
NOE '\(
trd tdf

PCMCIA mode Attibute Memory read
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tas N tah
PAO0-9
tregs tregh
NREG 4—?7
tcs tch
NCE1 —\rﬂ 47’—
twl twh o
NIOWR :L
tds tdh
PCMCIA mode 10 write
tas e tah
PA0-9
tregs tregh
NREG 4—?7
fcs tch
NCE1 47’—
trl trh »l
NIORD :(
trd tdf
PCMCIA mode 10 read
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10.5.Timing for synchronows DMA interface:

Synchronous DMA mode write 30 MB/s

Note: A marksvalid date, B marksinvalid data.

CLK LT UL L CLK UL L
txdrgh
DMAREQ~ DMAREQ~
txdacs txdach txdach
DMAACK~ DMAACK~
txdh2 txdh2
¥d txdhw
DMA DO-7 A 9 A A DMA DO-7 A B A B A 8
Synchronous DMA mode write 15 MB/s Synchronous DMA mode read 15 MB/s
CLK le CLK j_‘
tdrgh j tdrgh
DMAREQ~ DMAREQ-~
txdacs txdach txdacs
DMAACK~ [ DMAACK~
txdsw txdhw
DMA DO-7 (a Yo n oY a )——r DMA DO-7

Synchronous DMA mode read 30 MB/s

ines iGPIB Hardware Manual

Page 37



10.6.Timing Value Table

Symbd Description Timein ns Timein ns
min max

tas address stuptime 0

tah addresshold time 35

taa addressactive time 70

tcs chip sdled setup time 0

tch chip seled hold time 0

twl write low time 70

twh write high time 70

trl read low time 70

trh read high time 70

tds data setup time 70

tdh data hold time 0

trd dataread delay time ~90

tdf datato float time ~70

tdrgh dma request hold time ~100

tdacs dma ak setup time 0

tdach dma ak hold time 0

tdbins dbin setup time 0

tdbinh dbin hold time 0

torl DMA grand low time 70

ted chip enable low time 70

tregs nreg setup time 0

tregh nreg hold time 0

tird isadmaread to datatime ~130

txdrgh xdma request hold time max. 30

txdacs xdma acknowledge setuptime | 0

txdach xdma acknowledge hold time 0

txdsl xdma first data setup time max. 30

txds2 xdma following data setup max. 30
time

txdhl xdmadata hold time max. 30

txdh2 xdma last data to fload time max. 30

txdsw xdma data write setup time 0

txdhw xdma data write hold time max. 30
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11. Power and Temperature Ratings

11.1 Absolute maximum ratings

Stresses beyond those listed in table may cause permanent damage to the drcuit. The functional operation is made
sure only within the limits of the 'Recommended operating conditions. Exposure to absolute maximum rating
condition for extended periods may affed reliabilit y.

Parameter Symbd Min Max Unit
Storage Ts -40 125 °C
Temperature

Operating To -40 85 °C
Temperature

ESD-Protedion -2 2 kv
Supdy Voltages | Vipp -0.3 7 \Y
In- and output VN -0.3 Vppt0.3V \
Voltages

11.2 Recommended operating conditi ons

Parameter Symbd Min Max Unit
Junction Temperature T; 150 °C
Ambient Temperature Ta -40 85 °C
Supdy Voltage Vbp 4.5 5.5 V

11.3 GPIB Bus Transcdavers/ Line drivers
The spedfications of the line drivers foll ow the recommendations of the IEEE4A881 / IEC606251 standard.

11.4 DC-Characteristics

Parameter Symbd | Min Max Unit Remark

Average supgy current Ias 200 mA with GPIB line drivers off

All digital inpusand ouputs

Input Capacitance 20 pF

Input Leakage Current -10 10 A

Output Leakage Current -10 10 A

Schmitt-Trigger Inpus5V (TTL)

High-Level InputVoltage i 2.0 V

Low-Leve InputVoltage \ 0.8 \Y

CMOS Outputs 5V/6mA

High-Level Output Voltage Vou 2.4 V loy=-2mMA

Low-Leve Output Voltage Voo 0.4 \Y lo. =2mMA

CMOS Outputs 5V/24mA

High-Level Output Voltage Vou 2.4 V loy=-8 MA

Low-Leve Output Voltage Voo 0.4 \Y lo. =8 mMA

Clock

Clock Frequency f 30 MHz | external Clock
f 84,21 [MHz | NEC uPD7210compatible
f 54,2,1' [MHz | TI TMS9914A compatible

! Sdeded chips must be ordered. Please spedfy desired clock frequency in order.
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