SM8530B

NIPPON PREGISION CIRCUITS INC., Standard Bus Interface Decoder

H OVERVIEW

The SM8530B is a CMOS LST designed specifically to offer a standardized interface bus meeting the
IEC standard and a measuring equipment interface on a single chip. The SM8530B executes 3-line
handshaking, address commands and bus line commands without software support. Standardized
interface functions complying with the IEC standard can be realized easily by adding several external
circuits and a bus line driver/receiver.

[Note] The LSl is also applicable to the IEEE-488, HP-IB and GP-IB.

W FEATURES M PACKAGE DIMENSIONS Unit: mm
» The SM8530B does not require a microprocessor, hence: o8
1) Software development is not necessary. S4MAX i’j
2) The CPU of measuring equipment can be used 52.6TYP. : S
effectively. I g
3) A standardized interface function can be added easily E E 3
to an existing measuring equipment. o O O s
» Output pins corresponding to interface states (TLK, LSN, iy \
RMT, CLR, TRG, etc.) are provided to facilitate opera- 0°~T5°
tion and increase response speed. 12TYP.
» Low current consumption realized by CMOS construction § = =z
« Easy address setting with external switches tﬂﬁj I wamx %
« Three-line handshaking can be controlled only with the 548401 E z 1
HS-ENB* signal. T 2542025 82
» Qutput pins (BSY, RG-CLK, etc.) for controlling external ©3
circuits simplify peripheral circuits.
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H AC EL CTRICAL CHARACTERISTICS

Item Symbol Condition Min Typ | Min | Unit
Input pulse tw 1.0 uSec
Pulse width Vop=5.0V B ABSOLUTE MAXIMUM RATINGS
ise ti Vss=GND
Rise time tr . 100_| nSec Item Symbol Rating Unit
Fall time t Ta=25°C 100 | nSec
Output pulse v CL~15pF 5.0 nSec Supply voltage Vop=Vss| -3.0t0+7.0 v
Rise time Input voltage Vin Vss<VINSVDD \
Fall time tr 5.0 nSec Operating temperature|  TopF 0to +70 °C
- Storage temperature TSTG -40 to +125 °C
Note) The measuring circuit is shown below.
Vpp=5.0V
Ta=25T
CL=15pF

tw-IN=128Sec
tr-IN=100nSec
tf-IN=100nSec
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B DC ELECTRICAL CHARACTERISTICS

Ta=25°C
ltem Symbol Condition Min | Typ | Min | Unit
Current consumption ] Iop Vpp=5.25V 8.0 mA
& fosc=4MHz
All input pins GND
Operating voltage Vop Qin = 4 MHz or less 475 5.0 5.25 \%
Input voltage "1" Vi Vop=5.25V 3.0 5.25 v
(excluding ADD-1, Qin pins)
Input voltage "0" Vi Vop=3.25V 0 0.8 Vv
(excluding ADD-1, Qin pins)
Input voltage "1" Vin Vop=5.25V 49 525 \Y;
(ADD-1 pin) ADD-1
Input voltage "0" Vi Vop=5.25V 0 0.4 v
(ADD-1 pin) ADD-
Input voltage "1" Vin Vop=5.25V 4.0 5.25 v
(Qin pin) Qin
Input voltage "0" VieQn | Vop=5.25V 0 0.8 \Y4
(Qin pin)
Output voltage All pins except Qour Vou Voo=4.75V, lon=10pA | 2.4 4.75 v
"1" level Qour pin VoneQou | Vop=4.75V, Jou=10pA | 2.4 4.75 \Y%
Output voltage | All pins except Qour VoL Vop=5.25V Jo=3.2mA| 0 0.4 v
"0" level Qour pin VoLeQou | Voo=5.25V, ToL=10pA [ o 0.4 v

Note) Be sure to connect the ADD1 pin to Voo or Vss via a 1 KQ (or less) resistor to set [H][L].
Connect OPEN [H] to Voo via a 1 M (or more) resistor. To pull up the ADD2 to ADDS5
pins to Voo, connect them via 2.2 KQ (or less) resistors for stable operation.

INTERFACE FUNCTION

B SYSTEM CONFIGURATION

The SM8530B executes the following five

-RG-cLX"
B3y
-LsN
SEm

interface functions. Data bus
(1) Talker function (T) Transfer control bus :ﬁ%
(2) Listener function (L) Management bus
(3) Serial poll service request function (SRQ) |
(4) Remote/local (RL) &
(5) Clear/trigger (DC, DT) E 1y | ‘
The table below lists the levels of functions that T [ r B
can be executed by the SM8530B in relation to | |_ : & §EEEE2 ZEHEY % iy I v
the IEC standard. geezid L S[ELE
A Ty Lty px Sy [
s 5 2 5%2% 28 zizzis
Spec. Description Subsetof "“'ED& % LL —‘H'_{ [ [ M
category required function ] " Measuring'
SH1 | All SH functions implemented | None LI.J [ equipment
AH! | All AH functions implemented | None ° == ° b
TS Basic talker function, serial SH1 and (LI to
poll function, talk-only mode, | L4)

talk release by MLA possible

1) The IEC standard bus operates in negative

L3 f;fy“’n‘l‘j(‘;“jl’sf::g‘f;e:;;e;‘y ?8“)1 and (T1 to logic. As the SM5830B interfaces with the
MLA possible standard bus in positive logic, the receiver/

SR1 | All SR functions implemented | T1,2,50r 6 driver must have an inverter function.

RL1 | All RL functions implemented : : ; H

PR T No PP functions 2) Inthis .catalog, all signals are exp}amed with

DCI_ | All DC functions implemented | L1 to L4 the logic level at the SM8530B pins. Thus

DT1 | All DT functions implemented | L1 to L4 signal levels should be inverted for the IEC

CO No C functions

standard bus.
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H PIN DESCRIPTION (* mark indicates negative logic)

No. | Pin name Function No. |Pin name Function
1 {DIO1 28 (SPM* Pin for outputting signal that indicates SPMS
2 | DIO2 system is in serial poll mode.
3 | D103 DIO1 to DIO7 input pins for data bus Lto Serial poll mode
4 | DIo4 (D08 of data bus is not used.) H to Other mode
5 | DIOS 29 |TLK* Pin for outputting talker specified signal. | TADSVTACS
6 | DIO6 L to Specified as talker.
7 | DIOT7 H 1o Not specified as talker.
8 | ATN Management bus ATN signal input ATN 30 JLSN* Pin for outputting listener specified signal.| LADSVLACS
9 |REN Management bus REN signal input REN L to Specified as listener.
10 | IFC Management bus IFC signal input IFC H to Not specified as listener.
11 | SRQ Management bus SRQ signal output SRQS 31 |RG-CLK*| External register clock signal output. 1
12 | NRFD(R)|NRFD signal input NRFD pulse is output when the BSY signal is
13 | NRFD(D)|NRFD signal output AIDSVACRS output.
14 | NDAC(R)|NDAC signal input NDAC 32 |BSY* Pin for outputting signal that indicates the |(i) Transmission
15 | NDAC(D)|NDAC signal output AIDSVAWNS execution of 3-line handshaking. (SDYSVSTRS)
16 | DAV(R) |DAV signal input DAV L to 3-line handshaking being executed TACS\I;SPAS)
17 | DAV(D) [DAYV signal output STRS H to Other state (ii) Receiption
18 {ROS ROS signal output (for status byte) APRS Use of this signal is explained later. ACDS ALACS
19 {RST* Set the LSI internal circuit to idle state. | Pon Data and status must be transmitted/
20 | Vss Ground received while this signal is L.
21 |QiN Crystal oscillator connection pin. 33 |HS-ENB*| Pin for inputting signal that starts (i) Transmis-
External clock input pin. transmission/reception of data and status. E:gnkczle)na ption
22 | Qour Oscillator connection pin Use of this signal is explained later. rdy )
23 {RSV* Input when service request (i.e., SRQ 34 {OLY* Input signal for identifying only mode/ (i) Talker
signal transmission to controller) is address mode of measuring equipment ton
necessary. L to Only mode (ii) Listener
24 |RMT*  |Remote/local switching signal output. REMS pin 35: L to Talker only lon
L to Sets measuring equipment to VRWLS H to Listener only
remote state. H to Address mode
Hto Sets measuring equipment to local 35 |ADDS* | Pin for specifying address bit 5.
state. Talker/listener is specified in the only
25 | LCL* Pin for inputting signal that sets nl mode.
measuring equipment back to local state. 36 |ADD4*- | Address bits 2 to 4 (See the Address Code
Invalid at the time of local lock-out. ADD2* [ Table.)
26 | TRG* Pin for outputting signal that starts DTAS 38 |ADDL* | Pin for specifying address bit 1. Connect
measuring equipment operation. a 1 MQ (or more) pull-up resistor for dual
27 | CLR* Pin for outputting signal that sets address, which validates only the high-
measuring equipment to initial state order 4 bits of the address converter.
39 VDD Ground

B SPECIFIED ADDRESS AND SPECIFIED M INTERFACE COMMAND EXECUTED

ONLY MODE
/;Igdl'ess ADDS* ADD4*| ADD3*|ADD2*| ADD1*[[OLY*
0 H H H H H H
1 H H H H L [
2 H H H L H /
3 H | # H L L [
4 H H L H H \ 2
5 H H L H L / §
<
£ 3 -3 =2 = 3= E /
29 L L L H L \ J
30 L L L L H A
Talker L x X X x L
only
Listener H X X X X L
only

BY THE SM85308
SYMBOL NAME Sexadecimal
code
MLA MY LISTEN ADDRESS 2X
UNL | UNLISTEN 3F
MTA MY TALK ADDRESS 4X ] Note |
OTA OTHER TALK ADDRESS 4X
UNT UNTALK S5F
DCL | DEVICE CLEAR 14 } Note 2
SDC SELECTED DEVICE CLEAR 04
GET GROUP EXECUTE 08
GTL TRIGGER 01
LLO GO TO LOCAL 11
SPE LOCAL LOCK OUT 18
SPD SERIAL POLL ENABLE 19
Note 1) OTA = TAGA MTA
Note 2) Valid only when listener is specified.
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M ESTABLISHMENT OF 3-LINE HANDS-
HAKING AND DATA RECEPTION

In the SM8530B, NRFD, DAYV and NDAC signals
have both reception (R) and transmission (D) pins, Driver Register

and they have positive logic. As all signals have
negative logic in the standard bus line, the logic = 9 Data
must be inverted at the time of input to or output HE:
from the SM8530B. 2| & —
al g NRFD § [raroee
(1) In the case of talker & - % [oaveos -
« The talker must be established (TLK* = L) first. : E :
= NDaAC § NDAC(R) H
(i) Talker-only mode [ £ N
The talker is always set when pins 34 and 35 N o
Management bus (x 5)
are both on the L level.
(i) Address mode Figure | Schematic drawing of a talker
After ATN at pin 8 goes H with pin 34 ws o] —
having alread been H, the talker is set by asy"
MTA input. Mo (ouiput) oLy |
« When data is to be transmitted, a measuring = Rf;.:nx(mw) }DH_F _Tl:nm
equipment pulls the HS-ENB* signal for the 2 NRFD(R) Y
SMB8530B to the Low (active) level to control 3- 5 sienal mpuo) e p— 1
line handshaking. The concept of this operation is Do (output) =
shown in Figure 1, and the time chart in Figure 2. NP e (i)
« When the measuring equipment is in the data L
transmission enabled state, make the HS-ENB* NRFD line’  ————

S NN\ A
NDAC line m

signal go from H to L. The following condition is
necessary for this timing.
(TLK * =L) A (BSY* = H)

— Busline —

. . DLYI(%-ML‘GS (m) PLY4L 045  (ms)
» While HS-ENB* is L, the SM8530B senses the .
. DLYZ(;HH (o) T1 = 3a0
state of the NRFD (R) signal. It outputs the
BSY* signal about 500 ns after NRFD (R) goes pLysc M“ts‘” is the o(s:i.l}alion frcqucri;lo?llh::‘cryslal oscillator connected to
L. Thus, it is possible to transmit 1 byte if this pins 21 and 22 of the SMAS30B (cxample ¢ MIH2).
BSY* signal is used to open the gate and output Figure 2 Talker handshaking

data previously set in the register to the bus. The
SMB8530B outputs the DAV (D) signal 3 ps after
it senses the NRFD (R) signal. The BSY* signal
returns to the H level within 0.45 ps after the
DAV (D) signal goes L. The HS-ENB* signal
may return to H anytime during the L period of
the BSY* signal. More precisely, in the follow-
ing condition.

(TLK* =L) A(BSY*=L)

SMe5308

1 swing 3 bytes case’ |

transfer start si
r_é_l——_uer signal
e b

Last byte -
« DAV (D) is not output as long as the HS-ENB* it e
signal remains H, so that 3-line handshaking does !‘L“[f‘

not start. On the contrary, when the HS-ENB*

. . . . . DAY linc
signal remains L, data is sent with no limit every Driver
time NRFD (R) goes L. ‘ Figure 3 Talker circuit example (I)
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« Talker reset (in the address mode)
The talker is reset in the following five cases:
(1) When IFC is input
(2) When RST* is input .,
(3) When specified as the listener by MLA
(4) When the listen-only mode is specified by
pins 34 and 35
(5) When OTA is input

» Figures 3 to 6 show examples of the data trans-
mission circuits and timing. Figures 3 and 4 show
an example of sending the HS-ENB* signal byte
by byte. Figures 5 and 6 show an example of
sending several bytes in succession.

(2) In the case of the listener

« The listener must be established first (LSN* = L).

(i) Listener-only mode
The listener is always established when pin
34 is on the L level and pin 35 is on the H
level.

(ii) In the address mode
After ATN at pin 8 goes H with pin 34
having already been H, the listener is set by
the MLA input.

« When a measuring equipment becomes ready to
receive data, the SM8530B changes the HS-ENB*
signal from H to L and starts 3-line handshaking.
The following condition is necessary for this
timing.

(LSN* =L) A (BSY* =H)
Figure 7 shows the schematic drawing of data
reception, and Figure 8 its timing chart. Refer to
talker's explanation for its way of thinking.

» The HS-ENB* signal is pulled H at the end of
data reception. The following condition is
necessary for this timing.

(LSN*=L) A (BSY*=L)
If the HS-ENB* signal is kept L, NDAC (D) also
remains H, so 3-line handshaking will not end.

+ The listener reset operation is the same as the
talker reset operation except that the self-listener
is not reset by specifying other equipment as a
listener.

« Figure 9 shows a data reception circuit, and

_ Figure 10 its timing chart.

Transfer start signal

FF2-Q
TLXK

.
BSY

HS-END"
(FF1-Q)

.
RG-CLK

DAV (D)

Last byte signal

—+ LSI internal operation
Note 1) In this period, establish DIO line data. Do not change the data.
Note 2) In this period, change the data to be sent to the DIO line.

(Itis

ded that data be ch

ged at the rising edge of BSY*.)

Figure 4 Timing chart of circuit in Figure 3

SM85308

Transfer start signal
u

Last byte signal

Figure 5 Talker circuit example (II)

Transfor start signal

TLK

Hs-ENR _IV
(FF1-3) }
. 7

DAV(D)

Last byte signal

—

—

sy’ ! Nok 2) \
T Reebfy ] —

reenx”

I 1

L J

— LSI intenal operation
Note 1) In this period, estabiish the DIO line data. Do not change the data,
Note 2) In this period, change the data to be sent to the DIO line.

(It is recommended that data be changed at the rising edge of
BSY*)

Note 3) Continuous transmission of several bytes are enabled by

keeping HS-ENB "L".

Figure 6 Timing chart of circuit in Figure 5
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3

Data bus (x 8)

Command reception
‘When a command is received (ATN = H),

handshaking is executed regardless of the state
of the HS-ENB* signal. The BSY* signal and

the RG-CLK* signal are not output at this
time. Figure 11 shows the timing chart of this
operation.

, Register,
]
Data,
~ L
o
x RG-CLK®
-
é RFD NRFD{D} sy’
=
g DAV DAVIR: 2 Lsy
g " N I T
& NDAC NDAC:D? %
2
] — Measuring equipment
[ Receiver/driver cquip

Management bus (x 5)

Figure 7 Conception

Hs-Eny menal
SN\

BSY —
)i RG-CLK lz:;;“) - [1_
s — — DLY®
= NRFD(D) signll — el
z (oupt) D‘__E{’_'.Dm
) ST i g
pavem el 1 RNNNNNWN Lyie
(inprx) =
NDAC(D) signal —
N (ourpu) DLYs N
oL
DLY|s
l‘VerU"D line N N
§ DaViine, —_— |
; NN
Losesm N
DLYS 6.38(0S (7]
DLY7.10<03 (ms)
DLYS <038 (2)

Figure 8 Listener handshaking

Last byte signal

Figure 9 Listener circuit example

Transfer starts _(L[

Fri-qQ I
v’ —f)

st

Hs-o°
(rri-Q)

. Note 1)
2~ CLK \

3
DAY(R) i

.

— LSI internal operation
Note 1) DIO line data must be stored in the register at the rising edge of RG CLK.

Figure 10 Timing chart of circuit in Fugure 9

ATN Signal —I | I
NRFD(D) Signal DLY19
FDLYIO DLY24
pavens sm___nmvg'ﬁ%_
NDACIP) Sjgnal | DuYes
Si J
™ —
=-DLY21
71« Signal ANNAARRRRARNARRNSSS
LsN Signal
5Py Signal
MUY Signal AN
DLY1324C 05 (as) DLY23 )0 (a)
DLY20.22( 03 (¥ X)) Ti = 3ss
DLY21 (04 (e}

Figure 11 Command reception timing chart

LCL sigoal (imput)

Lr
RMT signal (ouiput) w&

/-DLYIZ DLY12 (03(»s)

Re ion aperaii

Figure 12 Remote/Local

388

NIPPON PRECISION CIRCUITS



SM85308

B REMOTE/LOCAL SWITCHING
In the idling state (initialization) after power-on, the SM8530B sets RMT* at pin 24 to the H level
and a measuring equipment to the local state.
(1) Switching to remote . _
When the SM8530B receives MLA with REN = H, the RMT* signal goes L to establish the
remote state.
(2) Resetting the remote state
The remote state can be reset by the following three methods:
(i) Pulling REN Low sets the local state (in this case, all the equipment in the system is set to the
local state).
(il) Receiving GTL in the listener mode sets the local state.

(iti) Pulling the LCL* signal Low with a control switch etc. of a measuring equipment sets the
local state. The timing is shown in Figure 12. This method can set a measuring equipment in
the local state independent of the controller state. This, however, may cause trouble in some
cases. The 25-pin input can be invalidated by the LLO (local lock-out) command input in
advance by the controller to the SM8530B.

(3) Note that the remote state cannot be reset by the IFC command.
Even when the RMT* signal is H (i.e., local state), no limitations are placed on the SM8530B
operation. Therefore, interface control is performed normally.

W SERVICE REQUEST (interrupt processing)
» Measuring equipment sends the RSV* signal to the SM8530B to make a service request.
In response to the RSV* signal, the SM8530B outputs the H-level SRQ signal to the management
bus and reports the service request to the controller (logic of the SRQ signal is inverted to L in the
management bus).
 After receiving SRQ, the controller calls the interrupt processing subroutine.
The SM8530B is applicable only to serial-polling systems. Figure 13 shows a service request
timing chart. This figure shows an example of the 3-line handshaking timing for status byte (STB)
transmission.
UNL -- Inhibit other measuring equipment in the system
(equipment in the listener period) to receive the requester's status.
SPE -- When the controller calls the talker by serial polling, a special command (Serial
Poll Enable) must be sent in advance to distinguish it from the ordinary talker
specification.
SPD -- When the serial poll mode is over, the controller sends Serial Poll Disable to the
bus line, then returns to the ordinary mode.

The IEC interface standard does not specify any procedure after the controller receives SRQ, so the
system designer can design software freely. Figure 14 shows a service request circuit.

N [FC, RST*

¢ The SM8530B is initialized when the IFC command is received.
Initialization — LSN, TLK reset, DAV (D), NDAC (D), NRFD (D) — L level

» The SM8530B can be initialized by externally inputting the RST* signal of the L level. Use after
resetting the SM8530B at power-on. The RST* signal differs from the IFC command in that it also
turns off the RMT* output (local) and the SRQ output.
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W APPLICATION

« Examples of talker and listener configurations made with the SM8530B are shown below.
Figure 15 shows a talker for reading A/D converter data, and Figure 16 a listener for controlling
a D/A converter. )

« Using a microprocessor’
Combined with a microprocessor, the SM8530B can be used to create even more sophisticated
applications. In this case, the SM8530B carries out the handshake operation for sending/receiv-
ing data byte by byte. As transmission/reception data can be sent to the microprocessor for
complex processing, versatile system configurations are possible. Using a microprocessor also
allows controller applications to be designed. In this case, the SM8530B performs only the
handshake function, so the ATN, IFC, REN, SRQ and EOI control signals are processed directly
by microprocessor INNOUT commands. In this case, it is effective to use the SM8530B in the

only mode. Figure 17 shows the schematic drawing of the former case, and Figure 18 the latter
case.

RSV

TRONMAANANNNNGNT
SRQ
52" h\\\\\\‘1\\\\\\\\\\\\\3} |
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LK 0N '
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]
ras ' I s AR
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p101-3 —————{UNL|SPE | MTA | STS OTAKSTE | SPD ———
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" 1
! !
T

[
et 1
RG~-CLK T
. ipLyis !
! 1
3
1 1

1
! Pws
1

psY’

L

Figure 14 Service request circuit example

il NN\ gy -
! =T DLY1T
DAV(D) " ' |
NDAC(R) —T 1—r :
o L WNW
DLY 13 04 {ar) DLYIG(%'O.Z(-:)
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Figure 13 Service request timing chart
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Figure 17 Talker/listener with processor
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Figure 16 Listener application (DA converter control)
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Figure 18 Application as controller
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