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JLPD8257·5 

PROGRAMMABLE DMA CONTROLLER 

DESCR IPTION The !1PD8257-5 is a programmable four-channel Direct Memory Access (DMA) con­

troller. It is designed to simplify high speed transfers between peripheral devices and 
memories. Upon a peripheral request, the !1PD8257-5 generates a sequential memory 
address, thus allowing the peripheral to read or write data directly to or from memory. 
Peripheral requests are prioritized within the !1PD8257-5 so that the system bus may 
be acquired by the generation of a single HOLD command to the 8080A. DMA cycle 

counts are maintained for each of the four channels, and a control signal notifies the 
peripheral when the preprogrammed member of DMA cycles has occurred. Output con­
trol signals are also provided which allow simplified sectored data transfers and expan­
sion to other !1PD8257-5 devices for systems requiring more than four DMA channels. 

FEATU RES • NEC Now Supplies !1PD8257-5 to !1PD8257 Requirements 

• Four Channel DMA Controller 
• Priority DMA Request Logic 
• Channel Inhibit Logic 
• Terminal Count and Modulo 128 Outputs 

• Automatic Load Mode 
• Single TTL Clock 
• Single +5V Supply ± 1 0% 

• Expandable 
• 40 Pin Plastic Dual-In-Line Package 

PIN CONFIGURATION A7 
A6 

MEMR AS 
A4 

MARK TC 
READY A3 

PIN NAMES 

0]"00 Data Bus 

A]"AO Address Bus 

IIOR tID Read 

IIOW 1/0 Write 
HlDA A2 MEMR Memory Read 

ADDSTB A, 
AEN IlPD AO 
HRQ 8257/ vcc 

Cs 8257-5 DO 
ClK D, 

RESET D2 
DACK2 D3 

MEMW Memory Write 

ClK Clock Input 

RESET Reset Input 

READY Ready 

HRO Hold Request (to SOSOA) 

HlDA Hold Acknowledge (from 8080A) 

AEN Address Enable 

ADSTB Address Strobe 
DACK3 ~ TC Terminal Count 
DRQ3 DACKO MARK Modulo 128 Mark 

oRQ2 DACK, DRQ3·0RDo DMA Request Input 

DRQ1 Os DACK3·DACKO DMA Acknowledge Out 

DRQO 06 
GND 07 

CS Chip Select 

vCC +5 Volts 

GND Ground 

REV/3 
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JoLPD8257-5 
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ORaD 
BLOCK DIAGRAM 

DACKO 

DACl(l 

ORal 

Operating Temperature ... 
Storage Temperature 
Voltage on Any Pin 

O°C to +70°C ABSOLUTE MAXIMUM 
. .-65°C to +150°C RATINGS* 
-0.5 to +7 Volts <I> 

Power Dissipation 1 Watt 

Note: <I> With Respect to Ground 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = o°c to +70oe; vee = +5V ± 10% GND.= OV 

PARAMETER SYMBOL 

I nput Low Voltage V IL 

Input High Voltage VIH 

Output Low Voltage VOL 

Output High Voltage VOH 

HRQ Output High Voltage VHH 

Vee Current Drain ICC 

Input Leakage IlL 

Output Leakage During Float IOFL 

Note: CD Vee> VOUT > GND + 0.45V 

Ta = 2Soc; VCC = GND = OV 

PARAMETER SYMBOL 

Input Capacitance CIN 

I/O Capacitance CI/O 
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LIMITS 

MIN. TYP. MAX. 

-0.5 0.8 

2.0 Vee +0.5 

0.45 

2.4 Vee 

3.3 Vee 

120 

10. 

10 

LIMITS 

MIN. TYP. MAX. 

10 

20 

UNIT TEST CONDITIONS 

Volts 

Volts 

Volts IOL· 1.7 mA 

Volts IOH =-150~A forAB, 

DB and AEN 

IOH· -80~A for others 

Volts IOH· -80~A 

mA 

~ VIN = VCC 

~ VOUT(j) 

UNIT TEST CONDITIONS 

pF fc = 1 MHi 

pF Unmeasured pins 
returned to GND 

DC CHARACTERISTICS 

CAPACITANCE 



AC CHARACTE R ISTICS BUS PARAMETERS fLPD8257-5 
PERIPHERAL (SLAVE) MODE T.-Q"Cto70oe;Vee=5V',0%;GNO-ov<D 

r-------------------~~----T""I---~(~~--L-,-M-,T-S---------r-I--~------~ 

I---~~=-:;.:;;=-:::==,...-.. UNIT eO~~~;,ONS PARAMETER SYMBOL 

Adr or CS~ Setup to AdJ TAR 

Adr or CSt Hold from Ad1 TRA 

Oala Access from Rd. TRnE 

DB-Float DelaV from Rdt TRDF 

RdWidth TRW 

CS. Setup 10 Wr I Tew 

CSt Hold from Wrt Twe 

Adr Setup to Wr I TAW 

Adr Hold from Wrl TWA 

Data Setup to Wrj TOW 

Data Hold from Wrf TWO 

WrWidth TWWS 

Reset Pulse WIdth TR"TW 

Power Supply t (Vee) Setup to Reseu TASTO 

Sional Rise Time 

Sianal Fall Time T, 

Reset to first IOWA TASTS 

~PD8257 ~PDB267·5 

I MIN ITVP I MAX I MIN ITVP I MAX 

on 

300 170 

150 100 
20 20 

250 250 

WRITE 

300 300 

20 20 

20 20 

200 200 

200 200 

OTHER TIMING 

300 300 

500 500 

20 20 

20 20 

tev 

CL" 100pF 

CL" 100pF 
CL " 15 pf 

Note: <D All timing measurements Bre made at the following reference voltages unless specified otherwise. Input "I" 
at 2.0V, "0" at a.SV. Output "t" at 2.0V, "0" at a.sv. 

@ Dstaforcomparison only. 

TIMING WAVEFORMS READ TIMING 
PERIPHERAL (SLAVE) MODE 

CHIP SELECT 

ADDRESS BUS 

DATA BUS 

WRITE TIMING 

CHIP SELECT 

ADDRESS BUS 

DATA BUS 

iiOWA 

RES ET TIMING 

RESET 

TCYI 

\ 

~ 
I---TAW-

) 
I-

I' TRSTW. j.---.. 
i.--- TRSTS 

J 
I---T RSTD---< 

Vce ---A'" 

TWC 

---< -l-=~WA 

}( 
TOW ---< !-Two-l 

,......... 

f----<o 
TWWS 
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fLPD8257-5 

PARAMETER SYMBOL 

Cycle Time (Period! TCY 

Clock Active (High) TO 

DRat Setup to e,J. (51,54) TOS 

ORO, Hold from HLDAt TO~ 

HAQt or l Delay from e t (51. 54) TDO 
(measured at 2.0VI 

HRQi or ~ Delav from Of (SI, 54) TOOl 
(measured at 3.3Vl 

HLOAt or ,J.Setup to 8~ (51, 54l THS 

AENf Delay from e J (S1 J TAEL 

AEN,J. Delay from Of (51) TAET 

Adr (AB) (Active) Delay from AENt (SO TAEA 

Adr (AB) (Active) Oelay from (} i (S1) TFAAB 

Adr (AB) (Float) Delay from e t (SI) TAFAB 

Adr (AB) (Stable) Delay from 8 t (51) TASM 

Adr (AB) (Stable) Hold from e t (51 J TAH 

Adr (AS) (Valid) Hold from Rdt (51, 51l TAHR 

Adr (AB) (Valid) Hold from Wrf (S1, 51) TAHW 
Ad, (DB) (Active) Delay from (;I t (51) TFADB 

Adr (DB) (Float) Delay from () t (52) TAFOB 

Adr (DB) Setup to Adr Stb~ (51-52) TASS 
Adr (DB) (Valid) Hold from Adr Stb~ (52) TAH5 

Adr 5tbt Delay fromOt (51) TSTL 

Adr Stb4 Delay from 8 t (S2) TSTT 

Adr Stb Width (51-52) TSW 

Rd~ or Wr (Ext)J Delay from Adr TASC 
Stb~ (S2) 

Rd~ or Wr (Ext)~ Delay from Adr (DB) TDBC 
(Float) (52) 

OACKt or J Delay from () l (52. 51 ) and TAK 
TC/Mark t Delay from 13 t (53) and 
TC/Mark J Delay from () t (54) 

Rdl orWr (Ext)l Delay from(}t (52) and TDCL 
Wrl Delav from 81 (53) 

Rdt Delayfrom13J (51,50and TDCT 
Wrt Delay from 8t (54) 

Rd or Wr (Activ'e) from 81 (51) TFAC 

Rd or Wr (Float) from 8t (51) T,.r 

Ad Width (52-S1 or 51) TRWM 

Wr Width (53·54) TWWM 

Wr (Ext) Width iS2-S4) TWWME 
READY Set Up Time to 8f (53, Sw) TAS 

READY Hold Time from 8t (53.5wl TAH 

Notes: CD Load'" 1 TTL 

@ Load'" 1 TTL+ 50 pF 

@ Load'" 1 TTL + (AL '" 3.3Kl. VOH '" 3.3V 

® Tracking Specification 

® ATAK<50ns 

® ATOGL <50 ns 

(j) ATOCT <50 ns 

® Data for comparison only 
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LIMITS 

I (8) .P08257 /olPD8257-5 

MIN MAX MIN MAX 

0.320 4 0.250 4 

120 .8TCY 30 .8TCY 

120 120 

0 0 

160 lGO 

250 250 

100 100 

300 250 

200 200 

20 20 

250 250 

150 150 

250 250 

TASM-50 TASM-SO 

60 60 

300 300 

300 2Sq 

T5TT+20 250 TSTT+20 170 

100 100 

50 50 

200 200 

140 140 

TCy-100 TCy-l00 

70 70 

20 20 

250 250 

200 200 

200 200 

300 250 

150 150 

2TCY+ 2TCY+ 
T.-50 T-5O 

TCy-50 T 'y-50 

2TCy-50 2TCy-50 

30 30 

20 20 
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AC CHARACTERISTICS 
DMA (MASTER) MODE 



TIMING WAVEFORMS 
DMA (MASTER) MODE 

JLPD8257-5 

DRao.3....JC*~=I:Fj:::j:=1:=*=R=I===::;Lk-4c==~~====xj:=======*:.:.====Il-~.::::..-4-----------DAOO.3 

1~---~~-=~--~-1~~~-_1---t_----~ '-----HLDA 

-<===:1====1:===:::>---- (~~~ ADR) 

__________ DATAo-7 

(UPPER ADRl -------<::::>-
"--+---t---------- ADR STS 

- - --- i5ACKO•3 

~,....,;:::j::==::j:==7 ........ ---- M'EMRo/ilOFiO 

= =TA< TCfMARK _______ ..J~t::::::::j;:......=. __ _'c__\C:::)~ ___ .. U:;.....---...J.c--\=:::..-------___ ,c.'=====L __ 

FUNCTIONAL 
DESCRIPTION 

The /LPDS257-5 is a programmable, Direct Memory Address (DMA) device. When used with an 
S212 I/O port device, it provides a complete four-channel DMA controller for use in SOSOA/SOS5A 
based systems. Once initialized by an SOSOA/SOS5A CPU, the ILPDS257-5 will block transfer up to 
16,364 bytes of data between memory and a peripheral device without any attention from the 
CPU, and it will do this on all 4-DMA channels. After receiving a DMA transfer request from a 
peripheral, the following sequence of events occurs within the /LPDB257-5. 

• It acquires control of the system bus (placing SOSOA/BOB5A in hold mode). 

• Resolves priority conflicts if multiple DMA requests are made. 

• A 16-bit memory address word is generated with the aid of an 8212 in the following manner: 

The /LPDS257-5 outputs the least significant eight bits (AO-A7) which go directly onto the 
address bus. . 

The /LPDS257-5 outputs the most significant eight bits (AB-A15) onto the data bus where 
they are latched into an B212 and then sent to the high order bits on the address bus. 

• The appropriate memory and I/O read/write control signals are generated allowing the 
peripheral to receive or deposit a data byte directly from or to the appropriate memory 
location. 

Block transfer of data (e.g., a sector of data on a floppy disk) either to or from a peripheral may be 
accomplished as long as the peripheral maintains its DMA Request (DROn). The /LPDS257-5 retains 
control of the system bus as long as DROn remains high or until the Terminal Count (TC) is 
reached. When the Terminal Count occurs, TC goes high, informing the CPU that the operation is 
complete. 

There are three different modes of operation: 

• DMA read, which causes data to be transferred from memory to a peripheral; 

• DMA write, which causes data to be transferred from a peripheral to memory; and 

• DMA verify, which does nOl"actually involve the transfer of data. 

The DMA read and write modes are the normal operating conditions for the /LPDS257-5: The DMA 
verify mode responds in the same manner as read/write except no memory or I/O read/write 
control signals are generated, thus preventing the transfer of data. The peripheral gains control of 
the system bus and obtains DMA Acknowledgements for its requests, thus allowing it to access 
each byte of a data block for check purposes or accumulation of a CRC (Cyclic Redundancy Code) 
checkword. In some applications it is necessary for a block of OMA read or write'cycles to be 
followed by a block of DMA verify cycles to allow the peripheral to verify its newly acquired 
data. 
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f.J. PD8257-5 

Internally the J,lPD8257-5 contains six different states (SO, S1, S2, S3, S4 and SW). The DMA OPE RATION 
duration of each state is determined by the input clock. In the idle state, (S1). no DMA 
operation is being executed. A DMA cycle is started upon receipt of one or more DMA 
Requests (DROn), then the J,lPD8257-5 enters the 50 state. During state SO a Hold 
Request (HRO) is sent to the 8080A/8085A and the J,lPD8257-5 waits in 50 until the 
8080A/8085A issues a Hold Acknowledge (HLDA) back. During SO, DMA Requests 
are sampled and DMA priority is resolved (based upon either the fixed or priority 
schemel. After receipt of HLDA, the DMA Acknowledge line (DACKn) with the high· 
est priority is driven low, selecting that particular peripheral f<;>r the DMA cycle. The 
DMA Request line (DROn) must remain high until either a DMA Acknowledge 
(BACKn) or both DACKn and TC (Terminal Couht) occur, indicating the end of a 
block or sector transfer (burst model). 

The DMA cycle consists of four internal states; 51, S2, 53 and S4. If the access time 
of the memory or I/O device is not fast enough to return a Ready command to the 
,uPD8257-5 after it reaches state S3, then a Wait state is initiated (5W). One or more 
than one Wait state occurs until a Ready signal is received, and the ,uPD8257-5 is 
allowed to go into state S4. Either the extended write option or the DIVI,AVerify mode 
may eliminate any Wait state. 

If the J,lPD8257-5 should lose control of the system bus (i.e., HLDA goes low) then the 
current DMA cycle is completed, the device goes into the S1 state, and no more 
DMA cycles occur until the bus is reacquired. Ready setup time (tRS). write setup, 
time (tOW). read data access time (tRD) and HLDA setup time (t05) should all be 

carefully observed during the handshaking mode between the J,lPD8257-5 and the 
8080A/8085A. 

During DMA write cycles, the I/O Read (I/O R) output is generated at the beginning 
of state 52 and the Memory Write (MEMW) output is generated at the beginning of 
53. During DMA read cycles, the Memory Read (MEMR) output is generated at the 
beginning of state S2 and the I/O Write (I/O W) goes low at the beginning of state 53. 
No Read or Write control signals are generated during DMA verify cycles. 

RESET 

Notes: <D HRO is set if OR9n is active. 
@ HRO is reset if OROn is not active. 
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TYPICAL JlPD8257-5 
SYSTEM INTERFACE SCHEMATIC 

OSC 

RDYIN 

RESIN 

~ 

~ 
2.c 

B080A 

INT~ HOLD 

~.D~ ,,,,-,, 
HLDA 
OBIN 

WR 

14 ._T.s 
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~ 

SYNC 
AEA9Y. 
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8224 
., 
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_'.2 
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i3 

10 15 13 
1-917 16 
ra-----12 " ~ 9 
ft-4 5 
~ 18 
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16 8 8228 7 

MEMR 24 

MEMW 26 

IIOR 25 

I/OW 27 

INTA 23 

BUSEN 

22 

CHIP SELECT 
READY 

DISABLE 110 
AODRESS BUS 

~ 
~ 
~ 
~ 26 

23 
22 
21 

3 
4 
1 
2 

13 
12 
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3 
"""5 
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18 
20 
22 

Vee ...2!.c 

GND 

7 10 

HLDA HAG 

t#--
I¥.-
~ 
~ 37 

38 
39 
40 

19 
IlPD 25 

8257-5 
18 

RESET 
24 

elK 17 
CS 

14 
READY 

16 
15 

36 
5 

EN ADST 

19 8 

1,3 " OS2 STB 
4 

6 
8 
10 

8212 
15 
17 
19 
21 

Ei:R 
MD i5S1 

12 J' 

,.,. PD8257-5 

A o 
I 

I 
I 

II ADDRESS 
BUS 

I 
I 
I 
I 

A'5 

DO 

I 
I DATA 

IBUS 

I 
D7 

CONTROL 
RUS 

DRGo 
DACKO 

OR02 
DACK2 

OR03 

DACK3 

TC 

MARK 
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","'PD8257 ·5 

r------ A ------------ ---LfT I v=~~ :~;:2~~~ OUTLINE 

" " ,~, '.~ - - ~ "PD8251o.5 J_' ' , 'jt , ,.. 
H, ~~ " , TI, , , 'G M 

-jil~ F-j c ~ -g- -----.j 00 _ 150J \--
I (Plastic) 

ITEM MILLIMETERS INCHES 

A 51.5 MAX 2.028 MAX 

B 1.62 0.064 

C 2.54 ± 0.1 0.10± 0.004 

D 0.5 ± 0.1 0.019 ± 0.004 

E 48.26 1.9 

F .1.2MIN 0.047 MIN 

G 2.54 MIN 0.10MIN 

H 0.5 MIN 0.019 MIN 

1 5.22 MAX 0.206 MAX 

J 5.72 MAX 0.225 MAX 

K 15.24 0.600 

L 13.2 0.520 

M 
+ 0.1 

0.25 _ 0.05 
+ 0.004 

0.010 
- 0.002 
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