xPD71088

WC SYSTEM BUS
f CONTROLLER
Description 20-Pin Plastic SO
The uPD71088 is a CMOS system bus controller for a
#PD70108 (V20™) or uPD70116 (V30™) microprocessor (':"’_: o ;O :: :':Ig :::
system. It controls the memory or I/0 system bus. ss10d s 18 o es2
BUFR/W (II] 4 17 {111 ICE/PBEN
Features ASTB (I} 5 S 16 {10 DBEN
O CMOS technology AENO 6 8 15 |10 cEN
O Bus controller for microcomputer system expansion WRD (0 7 % 14 [0 INTAR
O Command outputs for system bus control AMWR (I} 8 13 [INiORD
O Control outputs for 1/O peripheral bus control MWR (1] 9 12 {10 ATOWR
O High drive capability for command and control vss (O] 10 11 [I0 iIOWR
outputs (loL = 12 mA) 83-004056A
O Three-state outputs for command outputs
0 Advanced I/O and memory write command outputs  pjn Identification
0O uPD70108, uPD70116 compatible
O +5-volt £10% single power supply Symbol Function
0O 20-pin plastic DIP (300 mil) or SO package 108 Input/output bus mode input
0O Industrial temperature range: —40 to +85°C CLK Clock input
BSy Bus status input 1
Ordering Information BUFR/W Buffer read/write output
Max Frequency
Part Number Package Type of Operation iSlB Address strobe (.)utput
LPDT1088C 20-pin plastic DIP 8 MHz AEN :ﬁ""“’ss enable input
c10 20-pin plastic DIP 10 MHz MRD Ae"“"y read ouput .
G 20-pin plastic SO 8 MHz AMWR dvanced memory write output
MWR Memory write command output
Pin Configurations Vss_ Ground
IOWR 1/0 write command output
20-Pin Plastic DIP AIOWR Advanced 1/0 write command output
10RD 1/0 read command output
1081 \_/ 20[Qvoo INTAK Interrupt acknowledge output
cLk 2 1w hese CEN Command enable input
BS1]3 18 1 BS2
BUFA/WO 4 17 b 1cE/PBEN DBEN Data buffer enable output
ASTB(]S g 16 |1 DBEN ICE/PBEN Interrupt cascade enable/Peripheral data bus
AEN[]6 S 15 [J CEN enable output
MRD Y7 I u[INTAK BS; Bus status input 2
AMWR [] 8 13 [1iORD "
wwad e 12 |7 ATowR BSy Bus status input 0
vssj 10 1 [JIGWR Vop Power supply
83-004181A V20 and V30 are trademarks of NEC Corporation.
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Pin Functions
BS(-BS; [Bus Status Inputs 0, 1, 2]

The BSg-BS; inputs are connected to the encoded
CPU status outputs. The yPD71088 decodes these
status outputs into command and control outputs for
timing control. See table 1 for an explanation of these
inputs.

CLK [Clock]

The CLK input is connected to the same clock output
that drives the CPU clock, usually the CLK output of a
pPD71084 or auPD71011. Itis the internal system clock
of the uPD71088.

AEN [Address Enable]

The AEN input controls the command output buffers.
When IOB is low, a low-level AEN causes the command
buffers to output command output signals. A high-level
AEN makes all command lines go to high impedance.
When I0B is high, the uPD71088 is in 1/0 bus mode,
and the command lines are not affected by AEN.

CEN [Command Enable]

The CEN input controis DBEN, PBEN and all command
outputs. When CEN is high, all these outputs are active.
When CEN is low, they are inactive.

10B [I/0 Bus Mode]

When the IOB input s high, the bus control mode is I/0
bus mode. When 10B is low, the bus control mode is
system bus mode.

MRD [Memory Read Command]

The MRD output is the signal to read data from a
memory device. MRD is three-state, active low.

MWR [Memory Write Command]

The MWR output is the signal to write data to a memory
device. MWR is three-state, active low.

ANMWR [Advanced Memory Write Command]
This command output is the same as MWR, except that it
is generated one state (clock cycle) earlier than MWR.
IORD [I/0 Read Command]

The TORD output is the signal to read data from an
1/0 device. TORD is three-state, active low.

IOWR [I/O Write Command]

The TOWR output is the signal to write data to an I/O
device. IOWR is three-state, active low.

AIOWR [Advanced I/0 Write Command]

This command output is the same as [OWR, except that
it is generated one state (clock cycle) earlier than
TOWR ’

iNTAK [Interrupt Acknowledge]

The INTAK output acknowledges interrupt requests.
Requesting devices output an interrupt vector address
in response to INTAK. INTAK is three-state, active low.

ASTB [Address Strobe]

The ASTB output control signal latches the address
outputs from the CPU into an external address latch,
such asauPD71082 or uPD71083. Address data should
be strobed with the trailing edge (high to low) of ASTB.

DBEN [Data Buffer Enable]

The DBEN output activates a data bus buffer/driver
such as a uPD71086 or uPD71087 to input or output
data between the CPU local bus and the memory or /O
system bus.

BUFR/W [Buffer Read/Write]

The BUFR/W output controls the direction in which
data moves through a transceiver between the CPU
and the memory or I/O peripherals. When BUFR/W is
high, data is transferred from the CPU local bus to the
memory or |/O system bus. When BUFR/W is low, data
is transferred from the memory or I/O system bus to the
CPU local bus.

ICE/PBEN [Interrupt Cascade Enable/Peripheral
Data Bus Enable]

The meaning of this output signal depends on I0B. If
10B is low (system bus mode), itis the ICE output. ICE
controls the cascade address transfer from a master
priority interrupt controller to slave priority interrupt
controllers. The slave reads the address from the mas-
ter when ICE goes high.

When IOB is high, it becomes PBEN. PBEN controls
the 1/0 bus the same way that DBEN controls the
system bus. In this case, however, the output is active
low.
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Block Diagram

}——— D N
o0 MWR
8s,0—— L——o AWWR
Sll:‘t’uu:' 8S,0 Status Command o iGRD | Command
85, O———rf N +——o iGWR
———o AIOWR
b0 INTAK
CLK O—v—rt ———o0 BUFRIW
Control AEN o——— Control Control |0 DBEN Control
s:g::: ceNo—— Logic —]/ Process | o Ice/PBEN
108 O—— O ASTB
49-0003668
Absolute Maximum Ratings DC Characteristics
Ta= 25°C;Vgg= 0V Ta =—40°C to +85°C; Vpp =5 V +£10%
Power supply voltage, Vpp —05t0 +7.0V Limits Test
Input voltage, V —1.0toVpp+1.0V  Parameter Symbol  Min  Max Unit  Conditions
utput veltage, Vo —~05toVpp+05V  Inputvoitage, high  Viy 22 v
Operating temperature, Topt —40 to +85°C Input voltage, low Vi 08 VvV
Storage temperature, Tgyg —65 to +150°C Output voltage, high Vo Vop V  Commands,
- -08 lon=—12 mA;
Power dissipation, Pp (DIP) 500 mW Controls,
Power dissipation, Pp (S0) 200 mW loy =—4 mA
Comment: Exposure to Absolute Maximum Ratings for extended Qutput voltage, low Vo, 045 v fom_m{azn;sA,A
periods may affect device reliability; exceeding the ratings could (?(IJ-nt—rols g
cause permanent damage. The device should be operated within the ot =4 I’;I A:
limits specified under DC and AC Characteristics. oL = :
Input current leakage -1.0 10 wA Vi=Vpp,Vss
Leakage currentat  lorf -10 10 A
high impedance
Power supply current Ipp 80 wA Vy=Vpp, Vss
(static)
Power supply current Ippgyn 20 mA fip=10MHz

(dynamic)
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AC Characteristics, u/PD71088
Ta = —40 to +85°C; Vpp =5 V £10%

Limits Limits

v Test - Test
Parameter Symbol Min  Max Units  Conditions Parameter Symbol Min  Max Units  Conditions
CLK cycle time toyck 125 ns Input rise time tRl 20 ns 08V—20V
C_LK pulse width, tpwekn 40 ns Input fall time tr 12 ns 20V—08V
high : Outputrisetime gy 20 ns 08V—20V
CLK pulse width, low _ tpwck. 60 ns Dutput fall time o 2 ns 20V—08V
Bus status setup to tsgsy 40 ns
AC Characteristics, uPD71088-10
B\Eilstatus hold from  tygsy 10 ns Ta = —10t0 +70°C; Vpp =5 V £10%
Bus status inactive tsgsiv 35 ns __U_"m‘_ Test
setup to CLK! Parameter Symbol Min  Max Units  Conditions
Bus status ina?tive tygsiy 10 ns CLK cycle time tcyck 100 ns
hold from CLK CLK pulse width, towekn 41 ns
Command active delay tpem. 10 40 ns high
from CLk CLK pulse width, low _ tpwek 49 ns
Command inactive tocmn 10 40 ns
delay from CLK/ 2& ?tatus setup to tsgsv 35 ns
Command output on tDAECM 40 ns
delay from AEN) Bus status hold from  tygsy 10 ns
ﬁ%r:lrr%!lactive delay tpagcmi 100 295 ns Bus status in?ctive tsgsiv 35 ns
setup to CLK
Command active delay tpcecm ipcmML. 1S ot
rom G B e W
Command output float  teagcm 50 ns -
delay from AEN1 :Jrzxiga&dl active delay tpem 10 35 ns
aﬁInBCaLcl?lv e delay tocksTH % ns Command inact'ive tocuh 10 35 ns
delay from CLK
ASTB active dela [{ 25 ns
from 852,10 eSSt ggl':;“frg;“‘ uton toaecu 4 ns
ASTB inactive dela t 7 25 ns -
from CLKT Y TocksTL ?r%mnl%!lacnve delay ftpagcmL 115 200 ns
DBEN, PBEN active 1 10 50 ns .
delay from CLK DCTV gz:nnnég‘d active delay tpcecm toome NS
DBEN, PBEN inactive  t, 10 50 ns
delay from CLK! oct ggl’;‘;";g‘r’n";\‘_é%”t' float  traecm 9 s
DBEN, PBEN active t 30 ns "
delay from AEN) o ASTBactivedelay  booesi 2 s
DBEN, PBEN active 1 30 ns ' "
delay from CENt DCECT ::EITnB ;SCZI'\;G gelay tpBSST 20 ns
FR/W! delay f —
SEK, ay from  tockwa 0 s ASTB inagive dolaytooksry 7 2% ns
= from CLK
BUFR | = -
t/ Wi delay from  tockao 6 s DBEN, PBEN active  tocrvy 10 35  ns
CLK delay from CLK{
ICE acti | =
etive delay from tockic % ns DBEN, PBEN inactive  tocr 10 35 ns
i delay from CLK!
ICE acti —
CE active delay from  tpgsic 25 ns DBEN, PBEN active ToAECTK 0 s
852,10 delay from AEN{
ICE inactive =
(?LKll ctive delay from o, 10 50 s DBEN, PBEN active  tpgecT 30 ns
delay from CEN?
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AC Characteristics, uPD71088-10 (cont)

Ta=—10to0 +70°C; Vpp =5V +10%
Limits Test
Parameter Symbol Min  Max Units  Conditions
BUFR/W! delay from  tpckwr 40 ns
CLK?
BUFR/W! delay from  tpckmp 0 s
oLkt
ICE active delay from  tpcic ns
LK!
ICE active delay from  tpgsic 20 ns
BS2,1,0
ICE inactive delay from tpic. 10 40 ns
CcLkd
Input rise time (] 20 ns 08V—20V
Input fall time R 12 ns 20V—08V
Output rise time tro 20 ns 08V—20V
Output fall time tro 12 ns 20V—08V
Timing Waveforms
General
T . T‘v oworL 2 towern s T4 ™
a N N N/ N L/
esy tsBsv tHesy — T;—‘!DIIV—*
BSo.1.2 ’f \
tocmL —»|
o /
INTAK
tocmL—| [ 1DCMH — [-—
WWR, [OWHR
i 1DBSST | —+ fe—tocksTL
ASTB / / \
{DCKRD —o l-—
BUFR/W
- / \_
DBEN / / \
werv—s] SV S —Read, INTAK Mode— 1 o[ L] e iper
PBEN tockic \ ] /
| toBsic | toicL
ICE ’ S
Note: The rising edges of ASTB and ICE are determined by the last event: CLK! or bus status
going active.
83-0040568
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Timing Waveforms (cont)

DBEN, PBEN, and Command Output
08 - /
e
CE
" / .
DAECT
—
DBEN 7 \
tocect tocecr
1DAECM N tocecm f— |
Ci Outputs ; 5 ‘—m——
‘ul:l.lll- -
83-0040578
AC Test Input Output Test Loads
24V Voo
d ::z Test Points ::z h
045V - - 470 Q
83-004055A 4PDT1088
[Note 1]
AC Test Output 8200 I 200 pF
} 22V 22V
g 08V Test Points 08V x Voo
83-004047A 120
4uPD71088 |
[Note 2]
1kQ I 100 pF
Notes:
[1] For command outputs MRD, iORD
MWR, IOWR, INTAK, AMWR,
AIOWR.
[2) For other outputs.
83-004182A
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Bus Controller Functional Description
Command Logic

The uPD71088 decodes the CPU bus status outputs
into command outputs. The bus status outputs
(BS(p-BS») and their decoded commands are shown in
table 1.

Table 1. Command Logic

1P071088

BS;  BS; BSg  CPU Status Command Output
Low Low Low Interrupt acknowledge INTAK

Low Low High 1/0 read mode iORD

Low High Low  1/0 write mode 1OWR, AIOWR
Low High High Halt mode None

High Low Low Instruction fetch mode MRD

High Low High Memory read mode MRD

High High Low  Memory write mode MWR, AMWR
High  High  High  No bus cycle mode None

Bus Control Mode

The CEN, 0B, and AEN signals control the bus
controller mode as shown in table 2.

Table 2. Bus Control Mode

Control Input Command Output Control Output
Memory 170
| no, mwa, 1OWR, AIOWR, ASTB, BUFA/W,

CEN 108 AEN | AMWR I0RD, INTAK ICE/PBEN DBEN
H H H High impedance Outputs enabled (NC) PBEN (NC) Outputs enabled

(1/0 bus mode) (NC)

L Outputs enabled

H L H High impedance High impedance ICE (NC) Outputs enabled

(System bus (NC)

mode) L Outputs enabled Outputs enabled
L X X H H PBEN=H Outputs enabled
(Command disable mode) (DBEN = L: ASTB,

BUFR/W are NC)
Note:

x = Don’t care, NC = No change, H = High, L = Low
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