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CMOS PROGRAMMABLE DMA CONTROLLER

DESCRIPTION

The MSMB2C37AFP is a programmable 4-channel DMA PIN CONFIGURATION (TOP VIEW)
(Direct Memory Access) controller. This device is specially /O READ _
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APPLICATION
® DMA control of peripheral equipment such as floppy
diskettes and CRT terminals that require high-speed
data transfer.
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CMOS PROGRAMMABLE DMA CONTROLLER

FUNCTION

M5MB82C37AFP is a programmable DMA controller LSI
used in microprocessor systems.

This device basically consists of a DMA request control
block for acknowledging DMA requests, a CPU interface
for exchanging data and commands with the CPU, a timing
control circuit for controlling each of the various types of
timing, and a register for holding and counting DMA
addresses and number of transfer words.

After setting the transfer mode, starting address, and byte
number in each of the registers and when a DMA request
is made to an unmasked channel, the M5M82C37AFP re-
quires use of the bus to the CPU. When the HLDA signal is

ABSOLUTE MAXIMUM RATINGS

received from the CPU, the DMA acknowledge signal is
sent to DMA requesting channel with the highest priority
and begins DMA operation.

During DMA operation, the contents of the low-byte of the
transfer memory address are output through A;~A,. Every
time a change in the high-order 8-bit values is necessitated
immediately after DMA operation has begun or due to bor-
rowing or decrement during DMA operation, the change is
output via pins DB; ~ DB, to the externally mounted latch
circuit. After the address is transmitted, read and write sig-
nals are sent to the memories and peripherals activating
DMA transfer.

Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.3~7 \
V, Input voltage With respect to Vss —0.3~Vcc+0.3 v
Vo Output voltage —0.3~Vcc+0.3 \
Topr Operating free-air temperature range —20~75 T
Tstg Storage temperature —65~150 T

RECOMMENDED OPERATING CONDITIONS (Ta=—20~75C , unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.5 5 5.5 \'
Vss Supply voltage(GND) | 0 \'

ELECTRICAL CHARCTERISTICS (Ta=—20~75C, Vcc=5V+10%, Vss=0V, unless otherwise noted)

Symbol Parameter Test conditions N Limits Unit
Min Typ Max
Vin Hign-level input voltage 2.0 Vect0.3 \%
Vo Low-level input voltage —0.3 0.8 \%
Von High-level output voltage I'Z:=—lzggt2(HRQ only) i Z z
VoL Low-level output voltage lou=2.0mA(data bus) 0.45 \%
lou=3. 2mA(other outputs)
l Input current Vi=0~Vcc —10 —+10 A
loz Off-state output current Vi=0~Vcc —10 —+10 A
lco Supply current Vii=Vcc, ViL=Vss, foik=1/tc(#)min. 15 mA
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CMOS PROGRAMMABLE DMA CONTROLLER

TIMING REQUIREMENTS (Ta=—20~75C, Voc=5V+10% , Vss=0V, unless otherwise noted)
(i) SLAVE MODE

Alternate Limits .
Symbol Parameter symbol M5M82C37AFP M5M82C37AFP-4 J M5M82C37AFP-5 Unit
Min Max Min Max | Min Max
tsucos-r) Address setup time before read Tar 50 50 50(0) ns
tsua-m)
tsu(cs-w) CS setup time before write Tew 200 150 150 ns
tsua-w) Address setup time before write Taw 200 150 150 ns
tsu(oa-w) Data setup time before write Tow 200 150 100 ns
ther-cs) Address hold time after read Tra 0 0 0 ns
th(r-a)
thiw-cs) CS hold time after write Twe 20 l 20 20(0) ns
thiw-a) Address hold after write Twa 20 ‘ 20 20(0) ns
th(w-pa) Data hold after write \ Two 30 [ 30 30(0) . ns
twim) Read pulse width | Tew 300 | 250 200 ns
twiw) Write pulse width | Twws 200 | 200 160 ns
tw(RESET) Reset pulse width ‘ TrsTw 300 ‘ 300 \ 300 ns
tsu(vce-reseT) | Vee setup time before to reset [ Trsto 500 500 500 ns
tsu(reseT-r) | Reset setup tfme before reéd Thsrs Qocs Decs Kecss ns
tsu(reseT-w)| Reset setup time before Write | |
(i) DMA MODE
. " Limits
Symbol Parameter syml’)o‘l M5M82C37AFP M5M82C37AFP-4 M5M82C37AFP-5 Unit
Min Max Min Max Min Max
tw($) Clock high-level pulse width Ten 120 100 80 ns
tw(#) Clock low-level pulse width Tco 150 110 68 ns
te(s) Clock period Tevy 320 250 200 ns
tsu(eop-4) | External EOP setup time before clock Teps 60 45 40 ns
tw(eor) External EOP pulse width Terw 300 225 220 ns
tsu(preq-#) | DREQ setup time before clock Tas 0 0 0 ns
tsu(reapy- ¢ ) READY setup time before clock Trs 100 60 60 ns
th( ¢ -reapy) | READY hold time before clock Tru 20 20 20 ns
tsu(HLpa-#) | HLDA setup time before clock Tus 100 75 75 ns
tsu(pa-memr) | Data setup time before MEMR Tios 250 190 170 ns
th(memr-pa) | Data hold time after MEMR TioH 0 0 0 ns
Note @ A.C Testing waveform
Input pulse level 0.45~2. 4v
Input pulse rise time 10ns
Input pulse fall time 10ns
Reference level input Vig=2V, V; =0.8V 2.4 > 3
Output Vou=2V, Vo =0.8V 0.45 0.8
"
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CMOS PROGRAMMABLE DMA CONTROLLER

SWITCHING CHARACTERISTIC (Ta=—20~75T, Vgc=5V£10%, Vss=0V, unless otherwise noted)
(i) SLAVE MODE

Limits
Symbol Parameter A:y:r::‘e M5M82C37AFP M5M82C37AFP-4 M5M82C37AFP-5 Unit
Min Max Min Max Min Max
tpzv(r-pq) | Data enable time after read Troe 200 200 140 ns
tevz(r-nq) | Data disable time after read TroF 0 100 0 100 0 70 ns
(i) DMA MODE
Limits
Symbol Parameter - Alternate M5M82C37AFP M5M82C37AFP-4 M5M82C37AFP-5 Unit
symbol Min Max Min Max Min Max
teLn( 4-AEN) | Propagation time from clock to AEN TaeL 300 225 200 ns
teHL( ¢ -aEN) | Propagation time from clock to AEN Taer 200 150 130 ns
tezv(¢-a) Propagation time from clock to address active| Traas 250 190 170 ns
teHL( 4 -A) Propagation time from clock to address stable| Tasm 250 190 170 ns
tevz( $-a) Propagation time from clock to address floating Tarae 150 120 90 ns
tezv( 4 -DQ) Propagation time from clock to data bus Traoe 300 225 200 ns
tevz(#-pq) | Propagation time from clock to data bus TarpB 250 190 170 ns
teLH( #-apsTR) | Propagation time from clock to ADSTB Tsto 200 150 130 ns
truL( #-aDsTe) | Propagation time from clock to ADSTB Tsrr 140 110 90 ns
tsu(pe-apste) | Data output setup time before ADSTB Tass 100 100 100 ns
th(apsTte-pq) | Data output hold time before ADSTB Taus 50 40 30 ns
tezv(s-m Propagation time from clock to read or write active Teac 200 150 150 ns
tezv( s -w)
tenLs ) Propagation time from clock to read or write TocL 270 200 190 ns
teri(# -w)
teLH( 4 -R) Propagation time from clock to read Toctr 270 210 190 ns
thLH( ¢ -W) Propagation time from clock to write Toctw 200 150 130 ns
tevz(s-m Propagation time from clock to read or write floating Tarc 150 120 120 ns
tevz( ¢ -w)
th(r-a) Address output hold time after read TAHR to(s)—100 to(#)—100 te(¢)—100 ns
thiw-a) Address output hold time after write Tanw to(¢)—50 tecs)—50 to(s)—50 ns
tsu(pa-memw) | Data output setup time before MEMW Toov 200 125 125 ns
| th(memw-pa) | Data output hold time after MEMW Tobn 20 20 10 ns
teLH( # -pAck) | Propagation time from clock to DACK Tak 250 220 170 ns
tenL( #-gop) | Propagation time from clock to EOP Tak 250 190 170 ns
teLn( ¢ -eop) | Propagation time from clcok to EOP Tak 250 190 170 ns
teLu( 4 -rra) Propagation time from clock to HRQ Toa L] 160 120 120 ns
teHL( 4 -HRQ) “H'3.3v 250 190 120
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TIMING DIAGRAMS

Reset timing
tsu(vec-resem)
Vee
| tw(reseT)
RESET J 3\

twie)
L)

tSU(HESET~ﬂ)

o L A

tsu(reseT-w)

Slave mode timing (READ)

— )
CS. A~Ag CS, ADDRESS VALID K
tsu(cs-r) th(r-cs)
tsuca-r) thir-a)
. tw(r) |
T
IOR N -
x
t .
trzv(r-pq) PVZ(R-0Q)
DB;,~CBy DATA VALID ‘}—
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CMOS PROGRAMMABLE DMA CONTROLLER

Slave mode timing (WRITE)
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DMA transmit timing
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CMOS PROGRAMMABLE DMA CONTROLLER

READY input timing
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Inter-memory transmission
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