MB87035/36
SCSI Protocol Controller (SPC)
for use with Differential or Single-end Drivers

Edition 1.0
September 1989

GENERAL DESCRIPTION

The MB87035/36 SCSI Protocol Controller (SPC) is a CMOS LS circuit specifically designed to control
a Small Computer Systems interface (SCSI). The MB87035/36 is an enhanced version of Fujitsu's
MB87030 SCSlprotocol controller and is pin for pin and register compatible with the MB87030. making it
upward software and hardware comgatible.

“ achieve optimum performance and interface flexibility, the MB87035/36 provides an 8-byte First-in
First-Out (FIFO) data buffer register and a 28-bit transfer byte counter which allows burst transfers of up
to 256 megabytes. To improve programming requirements, “Attention Detect” and “Arbitration Fail”
interrupts are provided. Data transfeis can be executed in either the asynchronous or synchronous
mode with a maximum offset of 8 bytes. Separate SCSI IN and SCSI OUT ports simplify the interface to
d fferential drivers.

SCSI Compatibility Selectable Operating Modes
e Supports all mandatory commands:. many e DMA transfer
optional commands, and some extended e Program transfer

commands of SCSI specification
(ANSI X 3.131-1986)

e Software and pin for pin compatible with

¢ Manual transfer
e Diagnostic

MB87030 Interface . ’
e Serves as either INITIATOR or TARGET . Usablg with single-ended drivers/receivers
(off-chip)
Data Bus ¢ Optimized for differential drivers (off-chip)
¢ independent buses for CPU and DMA con- )
troller Clock Requirements

s independant SCSI IN and SCSI OUT buses * 10 MHz clock

Data Transfer Modes/Speed Technology/Power Requirements

e Asynchronous mode transfers up to * Silicon-gate CMOS

3 megabytes/sec e Single +5 V power supply
¢ Synchronous mode transfers with program-

mable offset of eight bytes (8-Byte FIFO) up

to a maximum of 5 megabytes’sec
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MB87035/36 Fast Track to SCSI

Enhancements (features not available
with MB87030)

¢ Select with ATN command support

o Maximum 10 MHz operating clock
5.0 Megabyte/Second transfer rate

28-bit transfer byte counter

Data bus parity generator
Attention condition detect interrupt
Arbitration fail interrupt

« Package and pinout compatible: with Available Packaging
MB87030 e 88-pin plastic PGA
Exception: (See attachment) e 100-pin Plastic Flatpack (PQFP)

e Upward software compatible with MB87030
and MB87031

ELECTRICAL CHARACTERISTICS

Permanent device damage may occur if the above absolute maximum ratings are exceeded. Functional
operation should be restricted to the conditions as detailed in the operations sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ABSOLUTE MAXIMUM RATINGS

Rating Designator Values Unit
Supply Voitage' Vob Vss=0.5t0+7.0 v
input Voltage' Vi Vgg-0.510 Vpp +0.5 v
Output Voltage' Vo Vgg —0.5t0 Vpp +0.5 v
Operating Temperature Top -251t0 +85 °c
Storage Temperature Tsra —-40to +125 °c
Output Current? Iy Vo = MAX Vo = Vpp +70 A

Vo =0V 40

Notes: 'Vgg =0V
2In the case of pin 1. 1 second

RECOMMENDED OPERATING CONDITIONS

Recommended operating conditions are specified to guarantee the function of the device. Therefore, as
iong as the device is used within the specified limits, device reliability is guaranteed.

Rating o Designator Values Unit
Supply Voltage o Vop +5.0 + 5% \
Operating Ambient Tempera!u? T4 0to+70 °c
H Level Output Current lon Maximum -0.4 mA
L Level Output Current T lou Maximum 3.2 mA
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PIN ASSIGNMENTS

PGA-88P-MO01
OO0 00000000 O0OO0
34 33 32 31 30 29 28 27 26 25 24 23
OO0 00000000 O0oOOo
03507? 71 70 69068067 66 65 64063022
36 73 86 85 62 21
O_0O O 0
37 71 61 20
O O O 0
3807‘:O o O6OO19
039 75787 (TOP VIEW) 8459 18
O O O O 0O
40 7 83 83058 O1 7
O O
a1 7x INDEX PIN 057016
©,20;, ./ 56015
O
0430&) 081 82 055 14
OO0 000000000 oO0
44 4 46 47 48 43 50 51 52 53 54 13
OO0 00000000 O0OO0
1t ¢ & 4 5 6 7 8 9 10 11 12
Pin Designa- | Pin Fésigna- Pin Designa- | Pin Designa-
No. | 11O tor No. | 1/0 tor No. | 1/0 tor No. 1’0 tor
1 | HIN 23 O SOHBOP 45 | At 67 O SDBES
2 l{e] HDBOO 24 @] SDBE7 46 | A2 68 (@] SDBE4
3 l{@] HDBO1 25 I | shei? 47 | A3 69 | SDBI4
4 lle] HDBO2 26 O SHBES6 48 | 11O D4 70 @] SDBQO3
5 110 HDBO3 27 O SHBO5S 49 | /O D5 71 | SDBI2
6 l{e] HDBO4 28 | SDBIS 50 | IO D6 72 (@] SDBO1
7 110 HDBO5 29 (0] SHBO4 51 | VO D7 73 (@] SDBEO
8 /0O HDBO6 30 0] SHBE3 52 | 1/O DP 74 | SDBIO N
9 170 HDBO7 31 | SOBI3 53 O INTR 75 | RST
10 | I/O HDBOP 32 (0] SHhBO2 54 | 17Ot 76 (@] DREQ
1 6] INIT 33 (0] ShHBE2 55 | C/DI 77 | WT
12 (@] TARG 34 | SDBI 56 | SELI 78 (¢] DPO
13 (@] 1100 35 0 SOBE1 57 | MSG1 79 110 D2
14 O C/DO 36 O SDHBOO 58 | REQI 80 0] D3
15 @] SELO 37 | ‘?S 59 | R&TI 81 Power Supply Vsg
16 | O MSGO 38 | GLK 60 | ACKI 82 | Power Supply Vop
177 | O REQO |39 | | AD 61 | | BSYI 83 | Power Supply Voo
18 @] RSTO 40 (@] INT2 62 | ANTY 84 Power Supply Vgg
19 | O ACKO | 41 | | DRESP | 63 | | SDBIP | 85 | Power Supply Vss
20 | O BSYO 42 o Do 64 | O | sDBO7 | 86 | Power Supply Voo
21 | O ATNO 43 | 10 01 65 | O | sDBO6 | 87 | Power Supply Voo
22 | O | SDBEP |44 | | | A0 66 | | SDBI6 | 88 | Power Supply Vgs
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PIN ASSIGNMENTS
100-Pin Plastic Quad Flatpack (PQFP)
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Continued on next page
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PIN ASSIGNMENTS
100-Pin Plastic Quad Flatpack (PQFP)

] o [EeT o [ [ e [ e e
1 | DRESP | 26 10 D2 51 O TARG 76 O SDBES
2 O DREQ 27 :: O D3 52 O INIT 77 O SDBO5
I B N B A I
Nz e ||| e [ ]Em] e [ ]G] w
5 I HIN 30 __.I O D4 55 I ACKI 80 — NC

6 1’0 HDBO 31 —_‘I 0 D5 56 O ACKO 81 | SDBl4

7 170 HDB1 32 _—l O_ D6 57 — NC 82 O SDBE4

8 170 HDB2 33 _—I O_ D7 58 —- NC 83 O SDBO4

9 o] HDB3 34 1o DP 59 ' BSYI 84 I SDBI3
10 1/0 HDB4 35 I A0 60 O BSYO 85 O SDBE3
1 0 HDB5 36 | Al 61 ! ATNI 86 O SDBGO3
12 110 HDB6 37 _LC A2 62 O ATNO 87 | SDBI2
13 110 HDB7 38 ! A3 63 I RSTI 88 O SDBE2
14 110 HDBP 39 I C RST 64 O RSTO 89 O SDBO2 -
o] v o8] v |e[im] e (e ]G] -
16 | CLK 41 :}_ I_v REQI 66 I SDBIP 91 f SDBI1

17 I Ccs 42 1 )- REQO 67 O SDBEP | 92 O SDBE1
18 | WT 43 I 1:0l 68 0O SDBOP | 93 O SDBO1 1
19 0o DPO 44_:) /00 69 | SDBI7 94 | SDBIO
20 | RD 45:_‘ I— C/DI 70 O SDBE7 | 95 O SDBEC |
21 O INT2 46 o) C/DOo 71 O SDBO7 | 96 0O SDBOO
22 O INTR 47 :: I SELI 72 I SDBis 97 — NC

23 — NC 48 O— SELO 73 O SDBE6 | 98 — NC
24 /0O DO 49 I— MSGI 74 0O SDBO6 | 99 — NC
25 10 D1 50 .‘_*_D: MSGO 75 | SDBI5 | 100 — NC
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MB87035/36

PIN DESCRIPTIONS

Pin No. | Pin No. )
Designator Function
MB87035 MB87036
PGA QFP In ficates direction of transmission along data bus lines HDBO-HDB7
and HIDBP ir the DMA transfer mode. For transmission 1o be ex-
1 5 HIN ecuted, direction of transmission must be properly coordinated with
inzernal operation of the SPC.
When HIN is low, the data bus lines are placed in the high-impedance
slate (input mode). When HIN is high, all bus lines are switched to the
outpu! mode.
3 state bidirectional data bus for transferring data to or from the exter-
nal butfer memory in the DMA mode. As shown below, the direction of
data transmission dlepends on the HIN input signal.
o9 6-13 | HDBO-HDB7 _HIN HDBn Operation
10 14 | HDBP L Input Mode Output
H Output Mode Input
Tnese two signals indicate operating state of SPC; they are also avail-
able as control signals for the SCSI driver/receiver circuits.
" o | Initiator  Target Status
12 51 TARG L L SPC is not connected to SCSI.
L H SPC is executing RESELECTION phase or is
operating as a TARGET.
H L SPC is executing SELECTION phase or is oper-
ating as an INITIATOR.
13 44 1100 Used ‘o output SCSI control signals. REQQ. MSGO, C/DO. and /00
14 46 | C/DO aie active high only when the SPC serves as a TARGET. ACKO and
15 48 | SELO ATNC: are active high only when the SPC serves as an INITIATOR.
16 50 MSGO
17 42 REQO
18 64 RSTO
19 56 ACKO
20 60 BSYO
21 62 ATNO
22 67 SDBEP Drive enable signals (corresponding to respective bit positions) when a
24 70 SDBE7 3 state buffer is used for the SCSI data bus. SDBE7-SDBEO and
26 73 SDBE6 SDBEP correspond to SDBO7-SDBO0 and SDBOP, respectively.
67 76 SDBE5S Relationships with respect to the SCSI bus are shown below.
o S Do SCSI BUS STATUS SDBON SDBEn
33 88 |SDBE2 ID! 1D 1D D
35 92 | SDBET Bus Free L
Arbitrati L L L
73 95 | SDBEO Arbitration _ H L H L
Selection/Reselection 5 >
M 2 D H H
Information Transfer
3PC " SCSI
0? D? H H
3CS
3CSHu SPC L L L L

Motes: 'D indicates bit positions corresponding to the SCSI bus
device ID; !D indicates the other bit position.

2D indicates transfer ¢f valid information.

Continued on next page:
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PIN DESCRIPTIONS

Pin No. Pin No.
MB87035 | MB87036 Designator Function
PGA QFP
25 69 SPBI7 Inputs for the SCSI data bus; most significant bit (MSB) is SDBI7;
66 72 SDBl6 least significant bit (LSB} is SDBIO. SDBIP is an odd parity bit;
28 75 SDBI5 parity checking for the SCSI data bus is programmable.
69 81 SDBi4
31 84 SDBI3
71 87 SDBI2
34 91 SDBI
74 94 SDBIO
63 66 SDBIP
64 71 SOBO7Y Outputs for the SCSI data bus; most significant bit (MSB) is
65 74 SDBO86 SDBO7; least significant bit (LSB) is SDBO0. SBDBOP is an odd
27 77 ShBOS parity bit.
‘38 gg 2{:383 It the bus driver is an open collector device. the_se signals should be |
30 89 SOHBOZ applied directly to the driver circuit. If the bus driver is a 3-state
: " device, these signals are used as data and SDBO7-SDBOO0 and
72 23 SOBO1 SDBOP are used as drive-enable signals.
36 96 SDHBOO
23 68 SDBOP
Selection enable signal for accessing an internal register in SPC.
37 17 CcS - When CS is active, input;output signals RD, WT, A0-A3, D0-D7,
| and DP are active.
38 16 CLK . Input clock for controliing internal operation and data transfer speed
of SPC.
Input strobes used for reading out contents of internal register;
. strobes are effective only when CS is active low.
i 39 20 RD -
; - For a data transfer cycle -n the program transfer mode, the trailing
. edge of RD is used as a timing signal to indicate the end of data
read
? 41 1 DRESP . During a data transfer cycle in the DMA mode, DRESP is a re-
‘ sponse signal to the data transfer request signal DREQ. The
‘ DRESP pin must be refreshed with an applied pulse after each byte
. of data is transferred. In output operations, the falling edge of
' DRESP is used for sampling data on HDB0-HDB7 and HDBP bus
lines: in input operations, the SPC holds data to be transferred onto
HDBO-HDB7 and HDBP until the falling edge of DRESP occurs.
: 51 33 D7 ‘ Used for writing or reading data from or to an internal register in
50 32 6 © SPC: these bus lines are 3-state and bidirectional. The most signifi-
! 49 31 35 - cant bit (MSB) is D7. the least significant bit (LSB) is DO. DP is an
| 48 30 4 ; odd parity bit.
I 80 27 N3 | ~e — . .
| 29 o6 D2 ; Wh_en the CS and RD inputs are active Low. cqntems of the lntemal
| register are output to the data bus (read operation). In operations
43 25 D1 other than read, these bus lines are kept in a hgh-impedance state
42 24 DO | ' ) ’
52 34 P
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MB87035/36

PIN DESCRIPTIONS

Pin No. Pin No.
! MB87035 MB87036 | Designator Function
~ PGA QFP
44-47 35-38 AD-A3 Address input signals for selecting an internal register in the SPC.

The MSB is A3; the LSB is AO.
When CS is active low, read/write is enabled and an internal regis-
ter is selected by these address inputs via data bus lines DO-D7
and DP.

53 22 INTR Hequests an interrupt to indicate completion of an SPC internal
operation or the occurrence of an error.
Interrupt masking is allowed except for an interrupt caused by the
RSTI input (reset condition of SCSI). When an interrupt is permit-
ted, the INTR signal remains active until the interrupt is cleared.

56 47 SELI {Jsed for receiving SCSI control signals; outputs of the SCSi re-

61 59 BSYI ceiver can be directly connected. (Waveform distortion or any other

58 41 REQI disturbance should not occur in the REQI and ACKI signals which

60 55 ACKI are used as timing control signals for sequencing data transfers.)

57 49 MSGI

55 45 cl

54 43 1Ot

62 61 ATNI

59 63 RSTI

/6 2 DREQ When executing a data transter cycle in the DMA mode, DREQ is

used to indicate a request for data transfer between the SPC and
external buffer memory. In the DMA mode, routing of data is as
~hown below.

Output Operations:
From external buffer memory to HDBO-HDB7/HDBP
to SPC internal data buffer register (8 Bytes) to
SDBO0-SDBO7/SDBOP to SCSI.

input Operations:

From SCSI to SDBI9-SDBI7/SDBIP to SPC internal data

buffer register (8 bytes) to HDB0-HDB7/HDBP to external buffer
memory.

in an output operation, DREQ becomes active to request a data
transter from the external buffer memory when the SPC

internal data buffer register has free space available. In an input
operation. DREQ becomes active to request a data transfer to the
external buffer memory when the SPC internal buffer memory
vontains vald data.

Continued on next page
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PIN DESCRIPTIONS

200

Pin No. Pin No.
MB87035 | MB87036 | Designator Function
PGA QFP
77 18 WT Input strobe used for writing data into an SPC internal register; this
signal is asserted only when CS is active low. On the trailing edge
of WT, data placed on data bus lines DO-D7/DP is loaded into the
internal register selected by address inputs A0-A3, except when all
address lines are high (A0-A3 = H).
For a data transfer cycle in the program transfer mode, the trailing
edge of WT is used as a timing signal to indicate a data-ready
state.
78 19 DPO An odd parity output for data byte D7-D0, DPO represents an out-
i put when D7-D0/DP are placed in a high-impendance state; DPO is
in a high-impedance state when D7-D0/DP serve as outputs. !f a
parity bit is not genetrated for external memory. DPO can be used
as an input for DP.
81,84 4,29, Vss Power supply ground, (0 V).
85, 88 54,79 15,
40 65, 90
82.83 3, 28, Voo +5 V Power Supply -
86, 87 53,78
40 21 INT2 | The INT2 output is a non-maskable interrupt request that, o
when driven High, notifies the SPC when a reset condition
is detected on the SCSI bus.
— 23,57 NC No connects.
58, 80
97,98
99, 100
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ADDRESSING OF INTERNAL REGISTERS

'he MB87035/36 contains 16 byte-wide registers that are externally accessible. These registers are used to control
nternal operations of ine SPC and also to indicate processing/result status. A unique address, identified by address
zits A3-AQ, is assigned to each of the sixteen registers. These addresses are defined in Table 1. (Note: The phase
sense (PSNS) and SPC diagnostic (SDGC) registers have the same hexadecimal address; however, depending
spon whether a read or write command is executed. the registers provide two separate functions.)

Table 1. Internal Register Addressing

Chip Select Address Bits
Register Mnemonic | Operation (Cs) A3 A2 Al AO
R
Bus Device ID BDIC 0 0 0 0 0
w
R
SPC Control SCTL 0 0 0 0 1
w
R
Command SCMD 0 0 0 1 0
W
Transfer Mode TMOD R 0 0 0 1 1
W
Interrupt Sense R
INTS 0 0 1 0 0
Reset Interrupt W
Phase Sense PSN:3 R
0 0 1 0 1
SPC Diagnostic Control SDGC W
SPC Status SSTS R
0 0 1 1 0
— w
SPC Error Status SERR R
0 0 1 1 1
- w
R
Phase Control PCTI 0 1 0 0 0
W
Modified Byte Counter MBC R
o] 1 0 0 1
Extended Transter w
Count

Continued on next page
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Table 1. Internal Register Addressing

Chip Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 Al A0

] R

Data Register DREG 0 1 0 1 0
w
R

Temporary Register T=MP 0 1 ¢] 1 1
w
R

Transter Counter High T:oH 0 1 1 0 0
W
. R

Transfer Counter Middle |  T:CM 0 1 1 0 1
w
R

Transfer Counter Low TOL 0 1 1 1 0
w
R

External Buffer EXBF 0 1 1 1 1
w
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MB87035/36

BIT ASSIGNMENTS FOR INTERNAL REGISTERS

Table 2 lists the bit assignments for the sixteen internal registers defined in Table 1. In most cases, bit
assignments for the MB87035/36 SPCs are identical to those for the MB87030; however, in the
MB87035/36, some features are expanded and others are added to improve overall performance.
These modifications and additions are summarized as follows:

Table 2. Bit Assignments For Internal Registers

Register | R/W .
HEX and | Oper- | 7 6 5 | 4 3 2 1 0 |Parity
Address | Mnemonic| ation | (MSb) (LSb)
Bus R #7 | #06 #5 l #4 #3 #2 #1 #0 0
° Device ID I | SCSIIB D | D
w us Device _
(BDID) D4 D2 D1
SPC R Reset | Con- | Diag | ARBIT| Parity | Select | Re- INT
1 Control & Dig- | trof Mode | Enable| Enable| Enable | select | Enable P
(5CTL) W able | Reset Enable
RST | Inter- Transfer Modifer
Command R
C>mmand Code Out cept PRG 0 Term P
2 | (SCMD) w Xfer | Xfer Mode
Transfer R Sync Max. Transfer Min. Transfer ()ffer
Offset Offset Count-
3 Mode W Xier er P
(TMOD)
4 2 | 1 2 1 o |Bxpand
Selec- | Resel- |Discon{ Com- | Servicel Time SPC | Reset
Interrupt R ted ected |nect | mand | Re- Out Hard | Condi-[
4 Sense glg?;_ quired Error | tion
(INTS)
W Reset interrupt —
Phase
Sense R REQ | ACK ATN | SEL BSY MSG C/D e} P
(PSNS)
5
SPC Diag
Control W Diag. | Diag. | — — | Diag. Diag. Diag. | Diag. _
(SDGC) REQ | ACK BSY MSG C/D /O
SPC Connected ~_
6 Status R sPC l);feprr& scsi TC=0 DREG Status P
(SSTS) INIT | TARG | BSY [gress | RST Full | Empty
Eigr . \Da‘f‘ Er:’r 0 0 TC Phase | Short | Offset
7 SCSI | SPC Parity | Error Xter | Error P
Status Er Period
(SERR) rror

Continued on next page
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Table 2. Bit Assighments For internal Registers

Register | R'W I
HEX gnd Oper- 7 6 5 4 3 2 1 0 Parity
Address [Mnemonic| ation | (MSb) (LSb)
Bus. Arbit- | Atten- | Reset Transfer Phase
Free | ration |tion Condi-
Phase R Inte- | Fail |Condi-| tion 0
8 Control {Eup‘bl Inletr- }iotn Intetr- MSG 1 C/D e, P
{(PCTL nable| rup nter- | rup
) w Enable | rupt mask Out Out Out
Enable|
Modified | g Ext2nded Transfer Counter MBC
Byte p
9 Counter
(MBC) Bit 27 | Bit26 | Bit 25| Bit24 | Bit3 | Bit2 | Bitt | Bit 0
Data R Internal Data Register (8 Byte FIFO)
A Register
©ORea) | w |[si7 |Bre |mis |mia |Bts | me2 | Bt | Bro]| P
R Temporary Data (Input: From SCSI)
B ;‘Z”;g‘t’;fry Bit7 |Bit6 |Bit5 | Bit4 |Bit3 | Bit2 | Bit1 | Bit0 P
(TEMP) W Temporary Data (Output: To SCSI)
Bi7 |Bte |Buts | lita | iz | 8it1 | Bito| P
Transfer R
o E_OL:]’“G' Transfer Goynter High (MSB)
9
(TCH) W Bit 23 | Bit22 | Bit21] Bit20 | Bit 19 Bit18 | Bit17]| Bit16 P
Transfer R
Counter Transfer Counter Middle (2nd Byte)
D Middle
(TCM}) W Bit 15 |Bitt4 | Bit13] Bit 12 | Bit 11 Bit 10 | Bit9 Bit 8 P
Transfer R
. Counter Transfer Counter LLow (LSB)
E LOW
(TCL) w | 817 |Bite |sis |sia |Bts | sr2 | et | mwo| P
External R
Buffer External Buffer
E (EXBF)
w | Bi7 |Bie |Bit5 |Brt4 |an | Bit2 | Bit1 | sito| P

MPU Bus Parity Generator

An odd parity bit is output from DPO for each data byte (D7-D0). DPQO is a 3-state pin and is placed in a
high-impedance state when data from D7-D0 is output to the MPU. lfthe MPU interface does not contain
a parity generator, the output of DPO can be connected to the DP input pin of the SPC.
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Reset Condition Interrupt Request Signal

The INT2 output is a non-maskable interrupt request that, when driven High, notifies the SPC when a
reset condition is detected onthe SCSI bus. Bit 4 (Reset Condition Interrupt Mask Enable) of the Phase
Control (PCTL) register does not afiect the INT2 output pin.

When a bus reset condition is detected the INTR output also is driven to the high state; however, the
state of INTR can be masked by bit 4 of the PCTL register:

Bit4 = 0: INTR goes high when a reset condition is detected.

Bit4 =1: INTR does not go high when a reset condition is detected.

Lost Arbitration Interrupt Request

Ifbit 6 (Lost Arbitration Interrupt Enable;j of the phase control (PCTL) register is setto “1", a COMMAND
COMPLETE interrupt is generated when the SPC (serving as initiator or target) loses in the
ARBITRATION process. To determine the cause of a COMMAND COMPLETE interrupt (completion ot
SELECTION, RESELECTION. or lost ARBITRATION), refer to bits 6 (TARGET) and 7 (INITIATOR) of
the SPC status (SSTS) register. If both bits are set to “0", the COMMAND COMPLETE interrupt is a
result of lost arbitration.

Attention Condition Interrupt

Ifbit 5 (Attention Condition Interrupt Enable) of the phase control (PCTL) register is set to “1” and the
SPCserves as atarget, aservice requiredinterrupt occurs. To reset the service required interrupt, set bit
5 of the interrupt sense (INTS) register to "1” or revoke the current target role of the SPC.

Expansion of Transfer Byte Counter

If bit O of the transfer mode (TMOD) rz2gisteris setto “1", the transfer byte counter is expanded to 28 bits.
Inthe expanded mode, the high nibtie (bits 24 through 27) are entered into the four most significant bit
positions (7 bits through 4) of the madified byte count (MBC) register.

Note: When a hardware data transter or execution of a SELECT command is in process. access to the
TMOD register is forbidden.

Bit 0 of the TMOD register =1

To access the highest four bits (bits 2’4 through 27) of the transfer byte counter, data reads or writes are
addressed to the high nibble of the modified byte counter (MBC) register. When a TRANSFER or
SELECT command is issued, the transfer byte count (or twair) should be placed in the high nibble of the
MBC register rather than the TCH, TCM. and TCL registers.
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Bit 0 of the TMOD register =0

The transfer byte counter is not expanded to 28 bits; hence, reading the high nibble of MBC yields a *0"
even though some particular value is written into the register. In this case, twar or the transfer byte count
is based on a 24-bit transfer byte counter (identical to the MB87030).

During read/write access of an internal register, the following rules are invoked:

(1) Internal registers include onlv those registers identified in Table 2.

(2) A write command to a read—only register is ignored.

(3) For write operations, all bit positions with a “—" (blank) designator can be written as “0” or as a
“1m,

(4) All bit positions with an assigned "0” are always read as a zero (0).

Select with ATN Command

e [nitiation:
Writing 21H to the SCMD register with the PCTL register’s bit 0 (/0 Out) = “0”. (When the PCTL
register's Bit 0 = 1", the Select command is initiated.)

e [gnore:
The Select with ATN command is ignored (no operation) when MB87035/36 has already been
connected with the SCSI bus or when the MB87035/36 is executing the connecting sequence.

» Cancellation:
The Select with ATN command is cancelled in the following cases:
1. When terminating the selection by time-out.

2. When failing in arbitration.
3. When Bus Release command is issued.
4. When selected by another clevice.

Note: A combination of the iset ATN command and the Select command can also be used.
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MB87035/36

DC CHARACTERISTICS

DC characteristics of input and output buffers are guaranteed to the worst case value over the
recommended range of operating conditions.

Vpp =5 V 1 5%. Vgs=0V.T,=0to 70°C

Values
Parameter Designator] Conditions Minimum Typical | Maximum Unit
Supply Voltage lbps Static — — 0.1 mA
Output High Voltage Von lor =~0.4 mA 4.2 — Voo v
Output Low Voltage Voo oL = 3.2 MA Vss — 04 A
Input High Voltage Vis TTL Level 2.2 — Voo +0.5 v
CMOS Level Vpp X 0.7 - — v
TTL Level — — 0.8 \
Input Low Voltage Vi
CMOS Level — — VUD x 0.3 Vv
Input Leakage current I V=0V 1o Vpp -10 — 10 mA
(during tristate pin input) Iz 7 ~10 — 10 mA
INPUT/OUTPUT PIN CAPACITANCE
Parameter Designator Values Unit
Input Pin Cin 9 pF
Output Pin Coun 9 pF
Input/Output Pin Cio 1 pF

Measurement conditions: T, = 25°C Vpp =V, =0V, f = 1 MHz
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MB87035/36 Fast Track to SCSI/

AC CHARACTERISTICS
Clock Timing
Values
Paramete! Designator Wi " Unit
in. ax.
Clock Cycle tour 125 200 ns
Clock High Time teHeL 50 - ns
Clock Low Time teLeH 40 — ns
| teur »
CIK /
- et i teLen
Hardware Reset
Values
Parameter Designator i » Unit
in. ax.
Reset Pulse Width tRsTW 50 ns
RESET — \
- tRsTW >
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Fast Track to SCSI

MB87035:36

AC CHARACTERISTICS

Register Write (excluding EXBF register)

Values
Parameter Designator Mi . Unit
in. ax.

Address Setup taws 35 — ns
Address Hold tawk 5 — ns
CS Setup tcws 20 — ns
CS Hold town 10 — ns
Data Bus Setup thws 25 — ns
Data Bus Hold towH 15 — ns
Write Pulse Width twr 50 — ns
Data Bus Valid to DPO Valid topy — 55 ns

A3-0 >lf

—— —> tawn
tws
CS N
lows | twr _
[ > towh
WT \
tows towH =
D7-0, P >
topv
DPO

X
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Fast Track to SCSI

AC CHARACTERISTICS

EXBF Register Write
Values
Parameter Designator - Unit
Min. Max.

Address Setup tawse 35 — ns

Address Hold tawHe 5 — ns

CS Setup tcwse 20 — ns

CS Hold towne 10 — ns

WT “L" to DMA bus output valid twiHD — 55 ns

WT “H" to DMA bus output valid twhHo 10 — ns

MPU data bus to DMA bus delay toHp - 50 ns
A3-0

— — tawne
tawse
5
towee
— tewne
WT AN
AN /]
. twLHD twHHD
D7-0, P
tDHD 1DHD
HDB7-0, P N N
. d T
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Fast Track to SCS/

MB87035/36

AC CHARACTERISTICS
Register Read (excluding EXBF register)
Values
Parameter Designator - Unit
Min. Max.
Address Setup tans 35 -— ns
Address Hold tanH 5 — ns
CS Setup tcas 20 — ns
C5 Hold terH 10 — ns
RD "L" to data bus output tains 10 40 ns
RD “H" to data bus high Z tRHHZ 10 40 ns
RD “L" to data valid D7 10 DO taLD — 70 ns
DP — 85 ns
RD “H" to data invalid tRHD 10 - ns
RD pulse width trp 50 — ns
RD “L"to DPO high Z* topz 10 40 ns
RD "H" to DPO output thpo 10 40 ns
"DPO becomes High Z when both RD «nd CS are "L"
A3-0
[ —> tARH
tams
CS
tcRs—o=|e— tRo [ lcre
RD ——__\
e — 5.0 — tarHz—
_ tRinz
ti3HD —
D7-0, P ‘ >—_
[— t,py —— et—— tDPO_
DPO e N .
S ‘ ~ ‘

211



MB87035/36

Fast Track to SCSI/

AC CHARACTERISTICS

EXBF Register Read
Values
Parameter Designator - Unit
Min. Max.
Address Setup taARSE 35 — ns
Address Hold tARHE 5 — ns
CS Setup tcrse 20 — ns
CS Hold teRHE 10 — ns
RD "L" to data bus output trinz 10 40 ns
RD "H" to data bus high Z trHHz 10 40 ns
DMA bus to MPU data bus delay tHpD — 50 ns
A3-0
« ——— ] — INSINTS
ARsE
Cs
torse
- ] lcRHE
RD \
N 4
N
HDB7-0, P
r— THDD_’
e — 113 Nz —— ] e tgHz — ™
D7-0,P ¢ >
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Fast Track to SCS! MB87035 36
AC CHARACTERISTICS
DREG Access Cycle Time
Values
Parameter Designator - Unit
Min. Max.
DREG access cycle time 1 ey 2teLt ns
DREG access cycle time 2 toeve 3o ns
WT or RD
- T the vy >
Command Issue Cycle Time
Values
Parameter Designator ) Unit
Min. Max.
SCMD register write cycle tomey ey ns
wT _ 53 \
[~ tomey >
interrupt REset
Values
Parameter Designator - Unit
Min. Max.
WT "H" to interrupt signal "L twHiR toLr 3tcir +80 ns
INTS register write cycle tirey Mee ns
wT ——\ * —5 \
i* tRev |
- —
INTR WHIR
INT2

213



MB87035.56

Fast Track to SCSI

AC CHARACTERISTICS

DMA Access Timing
Values

Parameter Designator Min. Max. Unit
DREQ "H" to DRESP "H" tpisrp loLr ns
DRESP "H" to DREQ "L" tRioH 5 70 ns
DREQ "L to DREQ "H" o pH 0 ns
DRESP pulse width tRPsw 50 ns
DRESP cycle time 1 taov 2teL ns
DRESP cycle time 2 tReyo 3tcLy ns
DREQ"L" to DRESP "L" to. me StoLr ns

Notes: Ulilized when using data b ffer storage function and/or using transfer pause command. In these
cases. if DREQ and DRES™ do not become "L simultanecusly. the response to DREQ 1s
undetermined. Also. write t» data buffer will not be performed correctly unless tyy up and tppsw are

complete.

DREQ

tprae
DRESP

N

M

trpi 1

LT TN

- tRp W

toLom

N

~o

]

treve

loLap

DMA Bus Output Control

Values
Parameter Designator Unit
Min Max
HIN “H" to DMA bus output tiHo 5 40 ns
HIN “L" to DMA bus high Z timz 5 40 ns
HIN
th 0 tHiHz

HDB7 -0. P #
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Fast Track to SCS!

MB87035/36

AC CHARACTERISTICS
DMA Transfer: Data Received from SCSI
Values
Parameter Designator " Unit
Min. Max.
DREQ "H" to data output valid” torov — 60 ns
DRESP “L" to data switch trPOV 15 90 ns
“Utilized when internal data buffer is ch anged from Not Empty to Empty.
DREQ /
DRESP
torpy —™- - trPDV
HDB7 -0, P
N
DMA Transfer: Sending Data to SCSI
Values
Parameter Designator Unit
Min. Max.
Input data setup tHoRS 20 _ ns
input data hold tHpRH 15 - ns
s
DRESP 4/
< tupRs™™ lypRH—"|

HDB7 -0, P 4
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Fast Track to SCSI

AC CHARACTERISTICS

Selection: Initiator (including arbitration)

INTR {command complete)

tee
e SC'R

216

Values
Parameter Designator ) Unit
Min. Max.
Bus free to BYSO "H" tBrBO 6+ )t " (7 +n)tc p+ 707 ns
BSYO "H" to to sending its own 11 bit 1BHID 0 60 ns
BSYO "H" to SELO "H" tBHSO 32t(}\ F -40 BQTCLF +30 ns
SELO "H" to to sending ID tsoin 1t F -30 Mg r +50 ns
SELO "H" to INIT "H" tson 11t r —30 11tg F +50 ns
INIT "H™ to ATNO "H” YAt -10 30 ns
Sending ID to BSYO "L tipst 2l r =50 2ter +30 ns
BSYI"H" to SEYO "L". |D hold tBIsL 2oLe 3igLr +120 ns
SELO "L to INTR "H" lscir — 40 ns
“n = TCL register setting value
BSYI \ /1
tareo
4 N
BSYO t!DHL}
SELI / N
teisi
" {pys0 > Rl
SELO N
t—  1BHID 15010 —af
X K
SELO7-0.P | N /
>/ \<
SDBE7-0.P T
L' tsoir e
INIT ) t
» - lTAT
ATNO 4




Fast Track to SCS! MB87035:36

AC CHARACTERISTICS
Selection: Initiator (no arbitration)
Values
Parameter Designator - Unit
Min. Max.
Bus free to sending ID teRiD (6 +n)tee” (7 +n) tcyr + 90° ns
Sending ID to SELO "H" Woso 11t r =50 1t ¢ +30 ns
Sending ID to INIT "H" o 11 —50 1L p +40 ns
INIT *H to ATNO "H" rar 10 20 e
BSY[H to SELO “L". ID hold losL et 3terr +120 ns
SELO "L to INTR 'H" tsom — 40 ns

‘n = TCL register setting value

BSYI ) /

BSYO

SELI / TN
[— TBISL —

SELO

«— tegp—w |~ 1) 50—

N
SELO7-0.P /< ><
h

SDBE7-0.P

INIT

-« lTAT

ATNO

tscir

INTR (command complete)
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MB87035.36 Fast Track to SCS!

Selection: Target (including arbitration)
Values
Parameter Designator - Unit
Min. Max.
SELI "H" to BSYI "L" tsipi 0 ns
ID valid to BSYI "L” tiog) 0 _ ns
101 “L” to BSYI L tig) 9 ns
BSY|"L"to BSYO "H" ETREYS) 4y Stcir +60 ns
BSYO “H" ID hold leoD 20 — ns
BSYO "H" to SELI "L” tBos 0 - ns
SELI "L to TARG "H" tsire 3tr Atcir +70 ns
TARG "H"to Phase signal outpu trGpi ~-10 30 ns
SELI“L" to INTR "H" tsLR . 3ty +70 ns
BSYI N /
g go ™
BSYO o
tsip) —a M thogi—
N
SELI N
[8]s12Y tsoin
SDBI7 -0, P
=l —
1101 —
I
-—{ci 1G
TARG
la—  t1gpp

1700 C/DO.
MSGO - ‘SHR_I‘
INTR (selected)
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F~ast Track to SCS! MB87035 36

AC CHARACTERISTICS

Selection: Target (no arbitration)
Values
Parameter Designator - Unit
Min. Max.
ID valid to SELI "H” tipsi 0 — ns
I/Ol “L" to SELI "H" ths 0 — ns
SELI*H" to BSYO "H" 15180 s S5tcLr +100 ns
BSYQO “H" to ID hold tsoin 20 - ns
BSYO *H" to SELI"L" taos, 0 - e
SELI"L"to TARG "H" [T 3tar dtorr +70 ns
TARG "H" to Phase signal output traen -10 30 ns
SELI“L" to INTR "H” tsLin — 3ty +70 ns
BSYI /
BSYO d
pe— ls1 30 - {0 ™
V
SELI ,
sl tsom
-
SDBI7-0. P
g —»
o]l —_—
I
~—t5.7G
TARG
. traew
1/100. C/DO. n
MSGO | SLIR
INTR (selected) :'
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Fast Track to SCS!

AC CHARACTERISTICS

Reselection: Target
Values
Parameter Designator - Unit
Min. Max.
Bus free to BYSO "H” terpo 6+ N torr (7 + )ty + 707 ne
BSYO "H" to sending its own 1D bit tBHID 0 60 ns
BSYO "H to SELO "H" tBHS0 32tc 40 32toLr +30 ne
SELO "H" to sending ID tsoo 11tg, ¢+ =30 1ter +50 ns
SELC "H" to TARG "H" fsotG 11((;”: =30 11(@1; +50 ns
TARG "H" to sending phase signal trapn -10 30 ns
Sending ID to BSYO "L° tiool 2ty s 50 2t +30 ns
BSYI "H" to BSYO "H"” BIBO 2oL 3teLy +90 ns
BSYO "H" to SELO "L." 1D nold tgost tes =20 te e +60 ns
SELO "L to INTR "H" tocn — 40 ns
‘n = TCL register setting value
BSYI jﬂ/_
jt— ¢ y
1BrBO BIBC
VT N Y/
BSYO _— 1 haL N—
- ——
SELI / N~
« B0 | tpost
N
SELO N
L tsoin —
X K
SELO7 -G P |
SDBE7-0.P
[~ tsoto
TARG
trGen
/00
CDO, MSGO
> lsoin
INTR {command complete)

220




Fast Track to SCS!

MB87035:36

AC CHARACTERISTICS

Reselection: Initiator

Values
Parameter Designator - Unit
Min Max
SELI "H" to BSYI"L" tsigi 0 —— ns
ID valid to BSYI "L" tioel 0 ns
/01 "H™ to BSY! "L tig 0 - ns
BSY!-L"to BSYO "H" teLpo Aerr Stcr +60 ns
BSYO "H" to ID hold tson 20 - ns
BSYO "H" to SELI"L" taos o | ns
BSYO "H" to I:D hold tgon 20 — ns
SELI L to INIT "H” tsii 3teLr 4t r +70 ns
SELI"L"to BSYO "L" tsiso 2t 3tci +60 ns
SEL!"L"to INTR "H’ tsuinr — 3tg = +70 ns
BSYI — Ve
Ner
g go—™
4
BSYO —
tsipr —= e~ 1), —|=— 380
SELI I\
tipa tsoin
—_ e
SDBI7 -0 P ><
|<— tHE — TB(—)L
N
el _—
| 1) )7 —
INIT
tsum
INTR (Reselected) /L
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MB87035:36 Fast Track to SCS!

AC CHARACTERISTICS

Asynchronous Transfer: Initiator REQ-ACK Timing
Values

Parameter Designator Min. Max. Unit
REQI "H" to ACKO "H" traoH 10 753 ns
ACKO "H" to REQI "L tAoHR 0 _ ns
REQI "L" to ACKO "L" traoL 10 757 ns
ACKC "L" to REQI "H" taoLR 10 — ns
REQI "L to ACKO "H™! thact 2teLF 3le p+1103 ns
REQI "H" to ACKO L™ trace 2teLe 3teur +110 3 ns

Notes: 'Thetime from REQI "L" tc ACK "H" is set by the longer one of either (traoL + tactr + traou) OF
trac
2Used during input. Tne time from REQ1 "H" to ACKO "L" is set by the longer one of either (traon +
taonr + tRaol) OF trac 2
3The time value of this tabie is not valid under the following conditions:
1.Data buffer is emptv during output
2.Data buffer is full during input.
3.During the transfer of the first bit or the last bit
4. When SPC automatically sends ATNO signals during input.

- thac >
REQI J |
F" tRAC 1 tACHR traoL taoLr
ACKO
I /
- traG? -
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Fast Track to SCSI MB87035:36

AC CHARACTERISTICS

Asynchronous Transfer: Initiator Output
Values
Parameter Designator - Unit
Min. Max.
IO "L" to Data bus output tipe 10 100 ns
Set Phase to REQI "H” terrQ 100 — ns
Data bus output invalid to ACKO "H tovip Otc 80 _, ns
REQI "L" to Data bus hold toivo 15 —— ns
ACKO "L" to Phase change taLPH 10 — ns
REQI
i \F
- ACKO | W
tovip
a— lpp — toiv —
SpDBO7-0.P — <:
SDBE 7-0.P ___4
Yioe |
> tace
o] k
G.DI. MSGI ><
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MB87035/36 Fast Track to SCSI/

AC CHARACTERISTICS
Asynchronous Transfer: Initiator Input

Values
Parameter Designator - Unit
Min. Max.
1701 "H" to Data bus output termir-ate oo — 100 ns
Set Phase to REQI "H" tPHRQ 100 — ns
Data bus valid to REQI "H" trosu 10 — ns
ACKO "H" to Data bus hold toHLD 15 — ns
ACKO "L to Phase change taLpH 10 — ns
REQI J \
N
ACKO N\
17050 toHLD
SDBI7-0.P >K
tpr 30 , « ALPH o
1101

C/DI. MSGI 3

— — tiop
SDBO7-0.P
SDBE7-0.P
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I~ast Track to SCS!

MB87035/36

AC CHARACTERISTICS

Asynchronous Transfer: Target, REQ-ACK Timing

Values
Parameter Designator - Unit
Min. Max.
REQQO "H" to ACKI *H" tRoHA 20 __ ns
ACKI "H" to REQO "L~ tAROL 10 60 ns
REQO "L" to ACKI -L" troLa 0 — ns
ACKI "L"to REQO "H" tAROH 10 702 ns
ACKI "H"to REQO "H"! tracy e 3teLr +110 2 ns

Notes: 'The time for ACKI "H" to REQO "H" is set by the longer one of either {tapoL + trola + taroH) OF

tracy

°The time value of this table is not valid under the following conditions:
a When data buffer 's empty during output.
b When data buffer s full durng input.

REQO

ACKI

tRoHA taroL troLA tAROH
\ S
/1 N
———fpacy ™

225



MB87035/36

Fast Track to SCS!

AC CHARACTERISTICS

Asynchronous Transfer: Target, Output

SDBE7-0.P — /]

Values
Parameter Designator - Unit
Min. Max.

1/O "H" to Data bus output tiobe Ttour 8to g +110 ns

Data bus output vatid to REQO “H" tovip 2tc-—80 — ns

ACKI *H” to Data bus hold oo 15 - ns
REQO

’ \
ACKI \—
lovip toivp

SDBCG 7 -0 P—/&>

t -
LOO JODE
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Fast Track to SCS!

MB87035:36

AC CHARACTERISTICS

Asynchronous Transfer: Target, input

Values
Parameter Designator - Unit
Min. Max.
170 L to Data bus output terminate to00 — 60 ns
Data bus output valid to ACKI "H" ib1su 10 — ns
REQO "L" to Data bus hold toHD 15 - ns
) / N
3EQO N
ACKI \—
torsy tOHLY
————
SDBI7-0.P N
00
et pp
SDBO7-0.P )
- N
SDBE7-0.P N
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MB87035:36 Fast Track to SCS/

AC CHARACTERISTICS

Synchronous Transter: Initiator, REQ-ACK Cycle
Values
Parameter Designator Min. Max. Unit
REQI Assertion Period tRiap 50 — ns
REQI Nonassertion Period tRINP 50 — ns
REQI Cycle time? tROF1 tour — ns
REQI Cycle time2 tror2 torr - ns
ACKO Assertion Period takap to: =10 — ns
ACKO Nonassertion Period tanap nes —107 — ns
Notes: *nis set by TMOD reqister
TMOD Register n
Bit3 Bit2
0 0 1
0 2
1 0 3
1 4
e tRoFz >

[t
[ g - e
REQI / - __ N

-—1tn. ap <—1ANAP’/‘
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~ast Track to SCS!

MB87035:36

AC CHARACTERISTICS

Synchronous Transfer: Initiator, REQ-ACK Timing

Values
Parameter Designator - Unit
Min. Max.
ACKO Answer delay time1' taoLs Stow 4tc p +100 ns
REQI "H"to DREQ "H™® tRHDR tor +40 3t +60 ns
ACKQO Answer delay time23 tapLo SteLr 4 p +120 ns

Notes: 'Forthe case when maximum input offset value is less thar 4 or during output. The
minimum time between receiving bit N of REQI and sending bit N of ACKO. (Not applicable
when data buffer is empty dur:1g output )

2During input

3Applicable when maximum inaut offset value is between 5 and 8. This is the minimum time
between receiving bit N of DR:SP and sending bit N of ACKQ. In this case. the minimum
time between receiving tit N ¢t REQI and sending bit N of ACKO is (Igypg +{DRESP

answer time X) + tapi2)

REQI e

DREQ

R TANVATAN

- tapi >

ACKO ANV ANV VAN N

tapLe

DRESP __/ N-2 N\_/ N-1

/N N+1
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MB87035/36 Fast Track to SCS!

AC CHARACTERISTICS

Synchronous Transfer: Initiator, Output
Values
Parameter Designator - Unit
Min. Max.

1’0l "L" to Data bus output tipe 10 100 ns
Set Phase to REQI "H" tphRQ 100 -— ns
. t 2t =70 — <

Data bus output valid to ACKO "™ VAT clr 7 ns
tovaz Nt —60 2 — ns

ACKO "H" to Data bus hold takDH te —20 - ns
ACKO "L" to Phase change taLpa 10 — ns

Notes: 'The time from data bus outout valid to ACKO "H" is set by the shorter one of tpyar O tovas.
2n is set by TMOD register.

TMOD Register n
Bit3 Bit2
0 0 1
0 1 2
1 0 3
1 1 4
REQI _
ACKO
tpria
SDBO7-0.P
SDBE7-0. P —
—- " t\l[) IALPH
110l —\ —_—
N Vi
C/DI, MSGI >< ><
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Fast Track to SCS!

MB87035:36

AC CHARACTERISTICS

Synchronous Transfer: Initiator, Input
Values
Parameter Designator - Unit
Min. Max.

IOl “"H" to Data bus output terminate tiop — 100 ns

Set Phase to REQI "H” tpHRO 100 —= ns

Data bus valid to REQI "H" toTsy 10 — ns

REQ! "H" to Data bus hold toThHD 40 — ns

ACKO "L" to Phase change tALPH 10 - ns
REQI / e \

ACKO

torst
sDBI7-0.P
’ tALPH
f— Py — i

1 Ol / h

C DI. MSGI >< /<
> tie s
SDBO7-0. P
SDBE7-0.P
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Fast Track to SCSI

AC CHARACTERISTICS

Synchronous Transfer: Target, REQ-ACK Cycle

Values

Parameter Designator Min. Max. Unit
REQO Assertion Period troaP tere —10 — ns
REQO Nonassertion Period tanAP ntee ~10° — ns
ACKI Assertion Period talap 50 — ns
ACKI Nonassertion Period taine 50 — ns
ACKI Cycle timet takF: tor ns
ACKI Cycle time2 takre 3tele — ns

Notes:

*nis set by TMOD register.

TMOD Register

0
1
1

Bit3 Bit2
0 0 1
1 2
0 3
4

Ftﬂom m—\
REQO ———

ACKI
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Fast Track to SCSI MB87035/36
AC CHARACTERISTICS
Synchronous Transfer: Target, REQ-ACK Timing
Values
Parameter Designator A Unit
Min. Max.
REQO Send delay time' trRoLY toLr 4tc F +100 ns
Notes: 'The time between receiving bit (N - m) of ACKI and sending bit N of REQO during
maximum offset value is setat m (m = 1 to 8).
REQO N-2 N-1\

ACKI

N N___ /7 N+1\_
tRDLY

NN N N\

233



MB87035/36 Fast Track to SCSI

AC CHARACTERISTICS

Synchronous Transfer: Target, Output
Values
Parameter Designator - Unit
Min. Max.

100 “H" to Data bus output tone TteLr 8toLr +110 ns
Data bus output valid to REQO "H"™? tovms 2oL p =70 — ns
tovere nte e 60 — ns

REQO "H" to Data bus hold tRaDH teLe =20 — ns

Notes: ‘is set by TMOD register.
2The time between data bus output valid and REQO "H" is set by the shorter one of toyg; or

IovR2-

TMOD Register
Bit3 Bit2

0 0 1
0 1
1
1

0

Sl o

REQO ———

trapH

Pl

SbBO7-0.P

SDBE7-0,P
tic e
— -
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tast Track to SCS!

MB87035.36

AC CHARACTERISTICS

Synchronous Transfer: Target, input

Values
Parameter Designator - Unit
Min. Max.
/OO "L" to Data bus output toon — 60 ns
Data bus output valid to ACKI "H” tnTsu 10 — ns
ACK| "H" to Data bus hold tDTHD 40 — ns

ACKI

SDBI7-0.P

1’00

oo

N
SDBO 7 -0.P N

SDBE7-0.P — N
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MB87035/36 Fast Track to SCSI

AC CHARACTERISTICS

Bus Free: Arbitration Failure
Values
Parameter Designator - Unit
Min. Max.

Begin arbitration to X
BSYO “L". ID bit send terminate’ trech 32tcir —40 32toLr +60 ns
SELI*H to BSYO "L, ID bit send te rmi
nate? tsecr 2loLe 3tor +120 ns

Notes: 'When choosing 1D bit whict: has a higher priority number than itself.
?When other bus device asserts SEL signals.

li—- tpaeR -
BSYO N N —

SELI —

/< < \
SDBO7-0.P /)\ / N\
SDBE 7 - P —_— V4 \\ \
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~ast Track to SCS!

MB87035:36

AC CHARACTERISTICS

Bus Free: Selection, Reselection Timeout

Values
Parameter Designator - Unit
Min. Max.
"meout interrupt reset to SELO "Ll ", bu el +110
clear. INIT or TARG L™ tren - CLF + ns

WT (INTS Register Write) —————— ‘
e t\RCH —

SELO
SDBO7-0.P j\
SDBE7-0.P \
ATNO

1.00. C/DO. MSGO j\
INIT or TARG \
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Fast Track to SCS!

AC CHARACTERISTICS

Bus Free: Initiator (Disconnected)

Values
Parameter Designator B Unit
Min. Max.
BSYI "L to INIT "L" bus clear — Sl F +120 ns
BSYI"L"to INTR "H" - Bic r +80 ns

BYSI

D R s S——

INIT

N

SDBO7-0.P

SDBE7-0.P

J

ATNO. ACKO

L

INTR (Disconnected)

e I

/
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Fast Track to SCS/

MB87035/36

AC CHARACTERISTICS

Bus Free: Target (Bus Release Command)

Vaiues
Parameter Designator B Unit
Min. Max.
Issue Bus Release Command to BSYO 'L” terst — 3tc e +80 ns
Issue Bus Release Command to
TARG "L", bus clear tercn — Ster +130 ns

WT (SCMD register write)

[— tBRBl —

BSYO
e—tgrcR —

TARG

AN
SDBO7-0.P >
SDBE7-0.P >

™\
/00, C/DO. MSGO, REQO N
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MB87035/36 Fast Track to SCS!

AC CHARACTERISTICS

Reset Condition: Send RST Signal
Values
Parameter Designator - Unit
Min. Max.
Write 1" to SCMD register bit 4 to i 60
RSTO “H" RSTO — ns
RSTO "H" to send signal terminate trsoD — 80 ns
WT (SCMD register write)
trsto
RSTO
*— trsop
INIT, TARG,
BYSO. SELO. ATNO.
100, C/DO, MSGO. N
REQO. ACKO
SbBO7-0.P >
N\
SDBE 7-0. P y
AN
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AC CHARACTERISTICS

Reset Condition: RST Signal Detection
Values
Parameter Designator - Unit
Min. Max.
Reset condition detection time tsriw 3ic,r _ ns
RSTI “H" to signal send terminate trsiD - 4t r +120 ns
t5R|W——>|
rSTHL - | m 7
trsip —»
INIT, TARG
BYSO. SELO, ATNO.
1/00. C/DO. MSGO, N
REQO. ACKO
SDBO 7 -0.P >
SDBE7-0 P >
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Fast Track to SCS!

AC CHARACTERISTICS
AC Characteristics Measurement Condition

Pin Name C. Unit
D7 - DO. DP. HDB7 — HDBO. HDBP 85 pF
DPO 65 pF
Other than above output pins 60 pF

P

MB87035/36

signal Pin

L

TP: Test Point
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MB87035/36

PIN GRID ARRAY (MB87035)

88-Lead Plastic Pin Grid Array

PGA-88P-MO01

Dimensions in
incres (millimeters)

88-LEAD PLASTIC PIN GRID ARRAY PACKAGE
(Case No.: PGA-88P-MO1)

.050 (1.27) DIA TYP

o

(4PLCS)

100 +.010
(2.54 £ 0.25)
) ’_'4=77 _T
= i
== 27.94 (1.100)
= REF
,_ INDEX AREA —— ‘
— I
=
? . 050010 |
(1.27 £ 0.51) 020 1 .005
L _1.250£.010 o {0.51£0.13) DIA
(31.75 + 0.25)
+.016
L1053 MAX | | | 134 -ote
0.41
{3.40 «*0.36 )

EXTRA INDEX PIN/

R880025C-3C
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Fast Track to SCS/
FLAT PACKAGE (MB87036)
100-Lead Plastic Pin Grid Array
FPT-100P-M01
100 LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-100P-MQ1)
- 941 + 016 (23.90 £0.40+ - 132 (3.35) MAX
& 787 (20.00) Xl - (SEATED HEIGHT)
I 1002 (0.05) MIN
g - (STAND OFF)
. i
- - i
705+ 016 | f;
(17.90 + 0.40) Db i
L=
551 I 486 (12.35)
{14.00) = REF
= 842+ 016
| A (16.30 + 0.40)
o : 3
mu = T ‘
! i
wHtHHH%HHHW TR = B
Y
L02EO85) | 010004 o
TYP (03)+0v0) 013) ,.._006‘_*-8812 (015*(?83’
‘.A - - . o - - T
. \ Details of "A” part - Details of
G 016 (0.40) it Bpart
MWEE% {BS" ET i ‘ 0012008
007 (0.18} ! (0.80 £ 0.20) |
.006 (01.15) i MAX .- R
| 023 (0.58) |
- 742 (18.85) REF - ———— MAX
' Dimensions in inches (millimelers)
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Additional Notes About Input Clock Frequency

MB387035/36 guarantees performance up toinput clock frequency of 10 MHz. However, if the input clock
fraquency exceeds 8 MHz, SCSI timirg requirments may not be satisfied.

o If used with systems which must m=2et SCSI timing requirements, input clock frequency may be
between 5 and 8 MHz.

e |f used with systems which do not I ave to meet SCSI requirements, input clock frequency may
be between 5 and 10 MHz.

Timing Requirement Conditions if Input Clock Frequency >8MHz
Aptpli- Time Condition
tia i0 (Minimum Value)
T
Nl a
Action 1| R ScCsi MB87035/36 AC
Item| Condition G Timing Parameter Specification | Characteristics'
1 | selection Phase O The time between asserting SEL after )5
arbitration and sending ID to data bus - ms Mg e -30 ns
Reselection Phase O
Tne time between the target asserting 90
2 | Reselection Phase O | BSY atter acknowledging BSY trom ns terr =20 ns
the init:ator and negating SEL.
3 | Information O The time between activating /0 to 800
Transfer Phase True and activating of data bus ns TtcLg s
Synchronous Data bus hold time after asserting
4| Transter Output Qo ACK o REQ 100 s torr 20 ns
5 | Asynchronous O O The tire between acknowledgi -
: ging 55 ns _
Transter Qutput® data bt s output and asserting ACK or 2tcer 80 ns
REQ
& | Synchronous OO The tine between acknowle_sdging 55 ns 2tclr —70 s
Transfer Output® du_ta bu s output and asserting ACK or also
REQ n et r—60 ns?2
Synchronous ACK, FEQ negation period
7| Transfer Olo 90 ns neter—10ns?

Notes: 't r is clock cycle (ns)
2nis set by TMOD register (n = 1 4)
3tems 5 - 7 can violate SCSl specifications depending on the setting of TMOD register and/or the
transmission characteristics of the: interface. ltems 6 and 7 can violate SGSI specifications if the
appropriate value is not set for the TMOD register even if clock input is below 8 MH:z.
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