{=DALLA

" SEMICONDUCTOR 128k Soft Microcontroller Module

DS2251(T)

www.dalsemi.com

FEATURES

8051-compatible microcontrol@dapts to its

task

32K, 64K, or 128K ptes of nonvadtile
SRAM for program and/oratia storge
In-system programming via on-chip seial
port

Capable of modifing its own prgram or
data memoty in theend system

Provides separaByte-wide bus fo
periphesls

Paforms CRC416 dhek of NV RAM
memory

. ngh reliability operation

Maintains all nonvolatile resouss for
over 10yeas in the absere of paver
Power-fail reset

Early Warning Power-fail Interrupt
WatchdogTimer

Lithium backed memory remembe's
system state

Precision redrence fa powea monitor

. FuIIy 805Xcompatible

128 byes scatchmd RAM
Two timer/counters
On-chip serial pd

32 parallell/O port pins

»  Pamanently powered red time clock

DESCRIPTION
The DS2251T 128k Soft Microcontroller Moduleais 8051-compatiblenicrocontrollermodulebasedon
nonvolatile RAM technolog It is desgnedfor systems that red lage quantitiesof nonvolatilememoy.
Like othe members bthe Secte Microcontroller family, it providesfull compatibility with the 8051
instruction se, timers, seial pott, and pasllel 1/0 pots. By using NV RAM instead of ROM, theuser can
program, then reprogram the microcontroller while in-system. Theapplication sotware can even change
its own operation. This allows fregat softwae upgades, adptive prgrams, customied systems,etc.
In addition, ty usig NV RAM, the DS2251T is ideal for data d¢ging applications. The poweful real
time clock includes interrupts for time staipd datelt keeps timeo one-hundedthof secondsusingits
onboard 32 kHzrystal.
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DS2251T
The DS2251T provides the bafits of NV RAM without usirg 1/0 resoures. Between 3Rbytesand128
kbytesof onbard NV RAM are available A non-multiplexed Byte-wide addressand data bus is usedrfo
memol acaess.This bus,which is availableat the conactor, @n peform all memoy acess and also
provide decoakd chip enales for off-board memory mapped peipheras. This leaves te 321/0 pat pins
freefor appliation use.

The DS2251T provides gin-reliability opegtion in portable gstems or gstems with unreliabl@ower.
These fatures includ the abiliy to saw the opeating state, Powefail Reset, Powefail Interrupt,and
Watchdog Timer. All nonvolatile memoy and resorces are naintained for oer 10 years atroom
temperaure in the absene of paver.

A user loads prgrams into the DS2251T via its on-chip seBalotstraploader. This function supevises
the loading of sdtware into NV RAM, vdidates it, then beomes transparent to theuser Sotware is
stored in onboard CMOS SRAM. Usints internal Partitioningthe DS2251Tcan divide a common
RAM into use-seledable program and dda segments. This Pdition can be sdected at progran loading
time, but can be modified anytime later. The microprocessa will decode memory access to theSRAM,
access memoty via its Byte-wide bus a&ad write-proted the memory pottion designated as program
(ROM).

ORDERING INFORMATION

PART NUMBER RAM SIZE MAX CRYSTAL TIMEKEEPING?
SPEED
DS22517-32-16 32 kbytes 16 MHz Yes
DS2251T-64-16 64 Kbytes 16 MHz Yes
DS2251T-128-16 128 kbytes 16 MHz Yes

Operatiry information is containg in the Uses Guide setion of the SecwrMicrocontroller Data Book.
This data sheet providesdering information, pinout, and electatspecifications.
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DS2251T

DS2251(T) BLOCK DIAGRAM Figure 1
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DS2251T

PIN ASSIGNMENT

1 P1.0 19 XTAL2 37 P0.2 55 INTB
2 P11 20 GND 38 PO.1 56 BDO
3 P1.2 21 P2.0 39 PO.0 57 BD1
4 P13 22 P21 40 Ve 58 BD2
5 P14 23 P22 41 BAO 59 BD3
6 P15 24 P23 42 BA1l 60 BD4
7 P1.6 25 P24 43 BAZ2 61 BD5
8 P1.7 26 P25 44 BAS 62 BD6
9 RST 27 P2.6 45 BA4 63 BD7
10 P3.0 RXD 28 P27 46 BA5S 64 R/W
11 P3.1 TXD 29  PSEN 47 BAG6 65 PF
12 P3.2 INTO 30 ALE 48 BA7Y 66 PE3
13 P3.3 INT1 31 PROG 49 BAS8 67 PE4
14 P34 T0O 32 PO0.7 50 BA9 68 INTP
15 P35 T1 33 P0.6 51 BA10 69 INTA
16 P3.6 WR 34 PO5 52 BAll 70 SQW
17 P3.7 RD 35 P04 53 BA12 71  VRST
18 XTAL1 36 PO.3 54 BA13 72 BA15
PIN DESCRIPTION
PIN DESCRIPTION
39-32 | P0.0 - PO.7. Gereral purpo® /O Port0. This port is open-@in and ennot drive a Ilgic 1.
It requires externa pullups. Par O is dso the multiplexed Expanded Address/Dda bus.
When used in this mode, it does not require pullups.
1-8 P1.0 - P1.7. Gereral purpog I/O Port 1.
21-28 | P2.0 - P2.7. Gereral purpo® VO Port2. Also serves as the MSBof the Expanded Addess
bus.
10 P3.0 RXD. Gereral purpose IO port pin 3.0. Also serves as theeceive sgnal for the on-
board UART. This pin should NOT lm®nnecéd directy to a PC COM port.
11 P3.1 TXD. General purposd/O port pin 3.1. Also sees aghe transmitsignal for the on-
board UART. This pin should NOT lm®nneced directy to a PC COM port.
12 P3.2 INTO. Genedal purposel/O port pin 3.2. Also serveas the dtive low Exernal
Interrupt O.
13 P3.3 INT1. Gened purposel/O port pin 3.3. Alsoservesas the adive low External
Interrupt 1.
14 P3.4 TO. Gerera purposd/O pat pin 3.4. Also serves as ti@ner O input.
15 P3.5 T1. Gerera purposd/O pat pin 3.5. Also serves as tli@ner 1 input.
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DS2251T

PIN

DESCRIPTION

16

P3.6 WR . Gened purposel/O port pin. Also servess the write stradbfor Expanded bus

operation.

D

17

P3.7 RD. Genedl purposel/O port pin. Also serveas the rad strobefor Expanded bus

operation.

D

RST - Active high reset input. A Igic 1 applied to this pin will activate aset state. This
pin is pulled down internall can be lét unconneted if not used. An RC powen reset
circuit is not needednd is NOT reommended.

\°&4

29

PSEN - ProgramStore Enale. This acive low signal is used ¢ erable anexternal program
memok when usig the Expanded budt is normaly an outputandshouldbe unconrected
if not used.

30

ALE - Address latich Enable Used to demultiplex the multiplexed Expanded
Address/Data bus on Port 0. This pin is norgnabbnnected to the clock input on a ‘373
typetranspaent latch.

19,18

XTAL2, XTALL. Usdal to mnnet an external crysta to theinterna osdllator. XTALL is
the input to an invertingmplifier and XTALZ2 is the output.

20

GND - Logic ground.

40

Ve - +5V.

72

BA15 - Monitor test point to reflect the gocal valle of A15. Not nededfor memoy
acess.

54-41

BA13 - 0. Byte-wide Address bus bits 13-0. This bus is combined with the non-mul&gl
data bus BD7-0) to acess onboard W SRAM and off-baard peripheras. Periphera
decodimy is perfomed usingPE3 and PE4. Theseare on 16k boundaes, so B\14 a BA15
are not needed. Readirite access $ contolled by R/'w. BA13-0 connect diectly to
memok mapped peipherals.

63-56

BD7 - 0. Byte-wide Data bus bits 7-0. This 8bit bi-dirediond bus is ombined with the
non-multiplexed address bus @®Ll4-0) to acesson-baard NV SRAM and off-board
periphesls.

64

R/W - Read/Write. This signal provides the write enable to the SRAMs on the Byte-wide
bus. It is controlled ly the memory map and Pdition. The blocks selectedas Program
(ROM) will be write-protected. This sgnal is dso usd for the write enable to off-boad
periphesls.

66

PE3 - Peripheral Eable 3. Acesgs data memar between addesses 8000h anBFFFh
when the PES bit is seto alogic 1. PE3 is not lithum backed and can be conreded to any
type of geripheral function.

67

PE4 - Peripheral Eable 4. Acesss data memar between addesses CO00h and~FFh
when the PES bit is seto alogic 1. PE4 is not lithum backed and can be conreded to any
type of geripheral function.

31

PROG - Invokes theBootstrap loadr on afalling edge. This sgnal shouldbe debourtedso
that only one ede is deteced. If conneted to ground, the microwill enter Bootstiap
loadingon powver-up. This ginal is pulled up internajfl
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DS2251T

PIN DESCRIPTION

71 VRST - This VO pin (open-dain with internal pullup) indicates that thewer suppy (Vcc)
has falen bdow the Vccomin level and themicro is in aresd stae. When this ocars, the
DS2251Twill drive this pin to a logc 0. Becausthe micro is lithium backed, this sigl is
guaranied everwhen \ec=0V. Becauseit is an 1/0O pin, it will aso force aresd if pulled
low externally. This dlows multiple pats to ynchronizethdr powerdown resds.

65 PF - Thisoutput ges to a Igic 0 to indicate tat the micro has swited to lithium backup.
It carresponds to ¥c < V|,. Becaisethe micro is lithium baked, this sgnal is guaranteed
even whenVcc=0V.

55 INTB - INTB from thereal time clock. This output mg be conreded to a micro interrupt
input.

68 INTP - INTP from theredl time clock. This op@&-drain output equires apullup and ma be
connected t@ micro interrupt input.

69 INTA - INTA from therea time dodk. This output mg be conneded to a micro interrupt
input.

70 SQW - SQW output from the DS1283 Real Time Clo¢kanbe progammedto outputan
1024 Hzsquare wae.

INSTRUCTION SET

The DS2251T excutes an instruction set that is objectecodmpatible with the industrstandad 8051
microcontroller. As aresult, sofware development packages sud as assenblers and compilers tha have
been written fothe 8051 ee comptible with the DS2251T.

A complete degiption of the instruction set and apdion ae provided in the Us’s Guide sectionof the
Secure Micreontroller Deta Book.

MEMORY ORGANIZATION

Figure 2 illustrates the mempmap acessed v the DS2251T The entire 64k of program and 64k o
data are avalable o the Byte-wide bus. Thrs presenes the I/O pors for applcaion useThe usercortrols
the pottion of memory tha is actudly mgppel to theByte-wide bus ly sdecting the Program Range and
Data Rage. Any area not mapped into theMNRAM is reahed via the Eganded bus on Porfsand 2.
An alternate confuration allows d/namic Partitioningof a 64k spae as shown ifFigure 3. Seleting
PES4 provides acess to the @ time clock on the DS2251T ammhablesPE3 and PE4 for perphesl
access & shown in kgure 4. These sdections ae made usingSpedal Function Ragistels. Thememory
map and its controls ae covaed in ddail in the Usefs Guidesedion of the Secure Microcontroller Data
Book.
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DS2251T

DS2251T MEMORY MAP IN NON-PARTITIONABLE MODE (PM=1) Figure 2

64K —
PROGRAM __
RANGE
NONVOLATILE
PROGRAM
..'?A,M : NONVOLATILE
e DATA :
RAM
255
127 128 L
. 0
PROGRAM DATA
IA
DATA Ff,z%%ol}\, MEMORY MEMORY
REGISTERS REGISTERS

PROGRAM RANGE EITHER 32K OR 64K
DATA RANGE EITHER 32K OR 64K

DS2251T MEMORY MAP IN PARTITIONABLE MODE (PM=0) Figure 3

64K —

RANGE —

NONVOLATILE
DATA ]
- RAM

255 [
| NONVOLATILE |
127 : 128 . PROGRAM
. RAM
. :
SPECIAL
DATA : FUNCTION
PROGRAM DATA
MEMORY MEMORY
NOTE: PARTITIONABLE MODE IS NOT SUPPORTED IN 128KB MODE.
LEGEND:
= ON-CHIP REGISTERS
= ACCESSED VIA BYTEWIDE BUS

ACCESSED VIA EXPANDED BUS
(PORTS 0 AND 2)
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DS2251T

DS2251T MEMORY MAP WITH (PES=1) Figure 4

PROGRAM MEMORY DATA MEMORY (MOVX)
FFFFh — — — 64K
coooh — — 48K
PARTITION—+ — —

8000h — — 32K
4000h — — 16K
o — 7

NOT ACCESSIBLE

POWER MANAGEMENT

The DS2251T monitors 3¢ to provide Power-fail Reset ealy warning Power-fail Interrupt, and swich-
overto lithium backup. t usesaninternal band-gapeference in éterminingthe switch points. Thesee
cdled Vppy, Veemin, and \f; respedively. When Ve drops below ¥rw, the DS2251T will performan
interrupt vector to loation 2Bh if the pover-fail warning is enabled.Full processooperation continues
regardless. \When power &lls further © Vcemin, the DS2251Tinvokesa reset stat No futher coce
executionwill be performed unless paw rises backabove \tcuin. All decoad chp erables and e
R/w signal go to an inacive (logic 1) siate. The VRST signa will be driven to alogic 0. Vcc is still the
powe sour@ at this time When V¢ drops further to below Y, internal circuitry will switch to thebuilt-
in lithium cell for power. The majogtof internal circuits will be disabled and the@mainingnonvokhtile
staes will be retained. PF will be driven to alogic 0. TheUsea’s Guide has moreinformation on this
topic. The trip points ¥owin and \bpy are isted in the ekecticd speciications.
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DS2251T

ABSOLUTE MAXIMUM RATINGS*

Voltage on Aty Pin Relative to Ground -0.3V to (Vcc + 0.5V)
Voltage on \&c Relative to Ground -0.3V to +6.0V
Operatirg Temperatue -40°C to +85°C
Storage Tenperature? -55°C to +125°C
SolderingTemgeratue 260°C for 10 seconds

This is a stressrating only and furctional operation of ta devie at these oany otherconditions above
those indicated in the om#ion sections of this specifiion is not implied. Exposureto absolute
maximum rating conditions br extended peaiods oftime may affed reliability.

“Storage emperature i defined astie emperaure of he devicewhen Vec=0V and \{,=0V. In this stae
the contents of SRAM are notttery-backedand ae undefired.

DC CHARACTERISTICS (ta=0"C t070°C; V=5V + 10%)
PARAMETER SYMBOL | MIN | TYP| MAX | UNITS | NOTES
Input Low Voltage Vi -0.3 +0.8 Vv 1
Input High Voltage ViH1 2.0 Vccet0.3 \Y 1
Input High Voltage RST, XTA.1 PROG ViH2 3.5 Vcct0.3 \ 1
Output Low Voltage VoL 0.15 0.45 \% 1,7

@ lo.=1.6 mA (Ports 1, 2, 3F)
Output Low Voltage

@ lo.=3.2 mA (Ports 0, AE, PSEN, VoL 0.15 0.45 \Y 1
BA13-0, BD7-0,R/W, PE3-4)
Output Hidh Voltage Von1 2.4 4.8 Vv 1

@ lop=-80pA (Ports 1, 2, 3)
Output Hidh Voltage

@ low=-400pA (Ports 0, A_E, PSEN, Von2 2.4 4.8 Vv 1

PF, BA13-0,BD7-0, R\w, PE3-4)

InputLow Cument iy = 0.45V li -50 HA

(Ports 1, 2, 3)

Transition Curent; 1 to 0 ITe -500 HA

Viy =2.0V(Ports 1, 2, 3)

Input Leakage Current I +10 A

0.45 < My <Vcc (Port 0)

RST Pulldown Restsr Rre 40 150 kQ

VRST Pullup Resistor Rvr 4.7 kQ

PROG Pullup Resistor Rer 40 kQ

Powe-Fail Warning Voltage Vprw 4.25 | 4.37 4.50 \Y 1

Minimum Opeating Voltage V ccnin 4.00 | 4.12 4.25 Vv 1

Operaing Current@ 16 MHz lcc 45 mA 2

Idle Mode Current @ 12 MHz lipLe 7.0 mA 3

Stop Mode Current Istop 80 HA 4
9 of 20
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DS2251T

PARAMETER SYMBOL | MIN | TYP| MAX UNITS | NOTES
Pin Capacitance Cin 10 pF 5
Resd Trip Point in Stop Mode Vv 1
w/BAT=3.0v 4.0 4.25

w/BAT=3.3V 4.4 4.65

AC CHARACTERISTICS: EXPANDED
BUS MODE TIMING SPECIFICATIONS

(ta=0°"C t070°C; V=5V + 10%)

# | PARAMETER SYMBOL MIN MAX UNITS
1 | Osdllator Frequency Utcik 1.0 16 (-16) MHz
2 | ALE Pulse Wdth taLpw 2tcik -40 ns
3 | Address Vdid to ALE Low tavaLL tcLk -40 ns
4 | Address Hold AfteALE Low tavaav tcik -35 ns
5 | ALE Low to Valid Instr. In @ 12 MHz taLLvI 4tc k -150 ns
@ 16 MHz Atk -90
6 | ALE Low to PSEN Low taLLPSL tcik -25 ns
PSEN Pulse Wdth tpspw 3tcik -35 ns
PSEN Low to Valid Instr. In @ 12 MHz tra v 3tcik -150 ns
@ 16 MHz 3tk -90 ns
9 | Input Instr. Holdafter PSEN GoingHigh tpav 0 ns
10 | Input hstr. Hoatafter PSEN GoingHigh tpax tcik -20 ns
11 | Address Hold aftr PSEN GoingHigh tpsav tcik -8 ns
12 | Address Valid to Validnstr.In @ 12 MHz tavvi Steik -150 ns
@ 16 MHz Steik -90 ns
13 | PSEN Low to AddressFloat tra Az 0 ns
14 | RD Pulse Wdth troPw 6tcLk -100 ns
15 | wr Pulse Wdth twrw 6tcLk -100 ns
16 | RD Low to Valid Dataln @ 12 MHz | troLDV StcLk -165 ns
@ 16 MHz Stcrk -105 ns
17 | Data Hold afér RD High trRoHDV 0 ns
18 | Data Float after RD High trOHDZ 2tcik -70 ns
19 | ALE Low to Valid Data In @ 12 MHz taLLvp 8cik -150 ns
@ 16 MHz 8tcrk -90 ns
20 | Valid Addr. to Valid Datdn @ 12 MHz tavbv Otck -165 ns
@ 16 MHz Otcik -105 ns
21 | ALE Low to RD or WR Low taLLRDL 3tcik -50 3tcik +50 ns
22 | Address Vdid to RD or WR Low tavroL 4tc1k -130 ns
23 | Data Valid to WR GoingLow tovwRL tcik -60 ns
24 | Data Valid to WR High @ 12 MHz tbvwrH Ttck -150 ns
10 of 20
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DS2251T

# | PARAMETER SYMBOL| MIN MAX | UNITS
@ 16 MHz Ttcik -90 ns
25 | Data Valid after WR High twrHDV tcik -50 ns
26 | RD Low to AddressFloat troLAZ 0 ns
27 | RD or WR Highto ALE High tRDHALH tcik -40 tcik +90 ns

EXPANDED PROGRAM MEMORY READ CYCLE

fe—(2)—»

ALE / ‘ N\

—
_@ —-
FeEeN S | ; @) \
e _®
| .9 10 9 -
PORT 0 ‘ AT-AO0 INSTR IN >> A7-AD >———
- @

PORT 2 : A15-A8 >< A15-AB
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DS2251T

EXPANDED DATA MEMORY READ CYCLE
@)l
ALE
PSEN /k R —
q—-@—’

— -
OO @~

PORT 2 P2.7-P2.0 OR A15-A8 FROM DPH >< A15—-A8 FROM PCH

EXPANDED DATA MEMORY WRITE CYCLE

=/ \_/

Ol — |®
.__@_u_@ E——*

A7-A0 \ AT-A0 INSTR
PORT 0 (R OR DPL) DATA OUT >< o >——E

PORT 2 P2.7-P2.0 OR A15-A8 FROM DPH >< A15-A8 FROM PCH
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DS2251T

AC CHARACTERISTICS (cont'd)

EXTERNAL CLOCK DRIVE (tA:O°C t070°C; Vce=5V £ 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
28 | External Clock Hidp Time @ 12 MHz | tcikHpw 20 ns

@ 16 MHz 15 ns
29 | External ClockLow Time @ 12 MHz | tcikipw 20 ns
@ 16 MHz 15 ns
30 | External Clock Rise Time @ 12 MHz tcLkr 20 ns
@ 16 MHz 15 ns
31 | External Clock Bl Time @ 12 MHz toLkE 20 ns
@ 16 MHz 15 ns

EXTERNAL CLOCK TIMING

_ N

(D as e

©

AC CHARACTERISTICS (cont'd)

POWER CYCLING TIMING (tA=O°C to70°C; V=5V + 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
32 | Slew Rate from ¥cmin to 3.3V tr 130 S
33 | Crystal Statup Time tcsu (note 6)

34 | Power-On Reset @ay tror 21504 tclk
13 of 20
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DS2251T

POWER CYCLE TIMING

Vee VPEW N e ol
S~ e

Veemin

Vu ——

INTERRUPT
SERVICE
ROUTINE

CLOCK
0sC ‘

(f

N

INTERNAL
RESET

{(

LITHIUM
CURRENT

AC CHARACTERISTICS (cont'd)

TN

SERIAL PORT TIMING - MODE 0O (ta=0"C t070°C; V=5V + 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
35 | Serial Port Cycle Time tspak 12tk Hs
36 | Output Data Setup to Risirglock Edge tbocH 10tc « -133 ns
37 | Output Data Hold afteRisingClock Edye tcHpo 2tcik -117 ns
38 | Clock RisingEdge tanput Data \did tcrHov 10tc k -133 ns
39 | Input Data Hold dter RisingClock Edye tcrpiv 0 ns

14 of 20
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DS2251T

SERIAL PORT TIMING - MODE 0

INSTRUCTION

CLOCK I
-
DATA QUT
' WRITE TO
SBUF REGISTER
INPUT DATA
|_rl VALID VALID VALID VALID VALID VALID VALID
CLEARRI
AC CHARACTERISTICS (cont'd)
PARALLEL PROGRAM LOAD TIMING (ta=0°C t070°C; V=5V * 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
41 | Pulse Wdth of PE3-4 tcepw Acik-35 ns
45 | Byte-wide Address Hold éter PE3-4 High tceHpa 4tcik-30 ns
During MOVX

46 | Delay from Byte-wide Address Vdid PE3-4 | tcewa Atcik-35 ns
Low During MOVX

47 | Byte-wide Data Seup to PE3-4 High During |  toacen 1tc k+40 ns
MOVX (read)

48 | Byte-wide Data Hold &ter PE3-4 High tcerpv 10 ns
During MOVX (read

49 | Byte-wide Address Vdid to R/W Active tavRWL 3tcik-35 ns
During MOVX (write)

50 | Delay from R/w Low to Vdid Data Out trRwLDV 20 ns
During MOVX (write)

51 | Valid Data Out Hold Timefrom PE3-4 High | tcerpv ltcik-15 ns

52 | valid Data Out Hold Timefrom R/w High tRwHDV 0 ns

53 | Write PulseWidth (R/'w Low Time) trRwLPw 6tcik-20 ns

15 of 20
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DS2251T

BYTE-WIDE BUS TIMING

le————— macrme cvoie e MACHMECYCLE S fe——— macHmeCYoLE —

e v 2fa|e]s|s]

I

zls‘4|s]s(1§2|a!4|5

U I U U UL UL U U ULy

XTAL2
ALE / \ /\ J—\___/_\__gs_\ /N /N
g «-—GD—n
RIW 23 N /
{
BAD- BA13  Pcout X PCOUT OPL AND (DPH OR P2 SFROUT) PCOUT OPL AND (DPH OR P2 SFR OUT) PC OUT
— @ fe—@—! 7 @] D
—GD—> £ C o
PE3, PE4 3
N\
__@-( @ g b & ©
BDQ- BD7 OATAN DATAIN DATAIN [— \D‘“‘\SS —___oataour
RPC AC CHARACTERISTICS - DBB READ (ta=0°C t070°C; V=5V * 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
54 | cs, Ao Setup torRD tar 0 ns
55 | cs, Ao Hold After RD tra 0 ns
56 | RD Pulse Wdth trr 160 ns
57 | cs, Ao to Daa Out Dday tap 130 ns
58 | RD to DaaOut Dday trp 0 130 ns
59 | RD to Daa Floa Delay troz 85 ns
RPC AC CHARACTERISTICS - DBB READ (ta=0°C t070°C; V=5V + 10%)
# | PARAMETER SYMBOL MIN MAX UNITS
60 | cs, Ao Setup towR taw 0 ns
61A | cs, Hold After wrR twa 0 ns
61B | Ao, Hold After wR twa 20 ns
62 | wrR Pulse Wdth tww 20 ns
63 | Data Seup to WR tow 130 ns
64 | Data Hold Afer wr two 20 ns
16 of 20
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DS2251T

AC CHARACTERISTICS - DMA

(tA:OOC tO70°C, VCC=5V + 10%)

# | PARAMETER SYMBOL MIN MAX UNITS
65 | DACK to WR or RD tacc 0 ns
66 | RD or WR to DACK tcac 0 ns
67 | DACK to Daa Valid taco 0 130 ns
68 | RD or WR to DRQ Qeared tcro 110 ns
RPC TIMING MODE 16
READ OPERATION
CS OR A0
=5 4—(54)’. ‘_—-————-@ *"‘(55‘,"
& 68) f— e
DATA DATA VALID
WRITE OPERATION
CSOR A0
W /]
‘——@———.

DATA

AC CHARACTERISTICS - PROG

DATA VALID

(tA:OOC tO70°C, VCC:5V + 10%)

# | PARAMETER SYMBOL MIN MAX UNITS

69 | PROG Low to Active trrA 48 CLKS

70 | PROG High to Inadive ter 48 CLKS
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DS2251T

RPC TIMING MODE 16 (cont'd)

DMA

- ——/{f__———\

DATA

DRQ

NOTES:
1. All voltages ae referenced toground.

2. Maximum opeating Icc is measuredvith all output pins disconnected; XTALdriven with t kg,
tcikr=10 ns, \L = 0.5V; XTAL2 disconneted; RST = PORTO = )&

3. Idle mock I p e is measure with all output pins disconnected; XTA diven with tc kg, tcike = 10
ns, ViL = 0.5V; XTAL2 disconmcted; PORTO = ¥, RST = \ks

4. Stop modelstop iIs measwrd with all output pins disconnecte®ORTO0 = Ve, XTAL2 not
conneced; RST = XTALL = Vss

5. Pin capacitane is measuwd with a test g#queng - 1 MHz, ty = 25°C.

6. Crystal stat-up timeis thetime required to get the mass ofthe crystal into vibrationd motion from
thetime thatpoweris first appliedto the circuit until the first clock pulse is proded by the on-chip
oscillator. The user should etk with thecrystal vendorfor aworst cas spedication on this time.

7. PF pin operation is specified withgyt = 3.0V.
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DS2251T

PACKAGE DRAWING

P
e —
; (SIDE B) | o) $
! |
! (SIDE A) [ N T
o i —T
A
- .
a
0o
" DS2251T  ABC - DE | a J
| REV.QYYWW | oa /
: Lo XXX —1
(SIDE B) @’/
| D " 1
| D
- o pesoe e - - e E
- G
— H

PKG INCHES

DIM MIN MAX
A 4.245 4.255
B 3.979 3.989
C 0.995 1.005
D 0.395 0.405
E 0.245 0.255
F 0.050 BSC
G 0.075 0.085
H 0.245 0.255
| 1.750 BSC
J 0.120 0.130
K 2.120 2.130
L 2.245 2.255
M 0.057 0.067
N - 0.275
o - 0.145
P 0.047 0.054
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DS2251T

DATA SHEET REVISION SUMMARY
The followingrepresent the kedifferences betwer 12/13/95 an@8/13/96versionof the DS2251Tdata
sheet Please eview this sunmary carefully.

1. Change Vcc slew rate definition to refence 3.3/ instead of V.
2. Add minimum véue to PCBthickness.

The followingrepresent the kedifferenes betwer 08/15/96 an@®5/29/97versionof the DS2251Tdata
sheet Please eview this sunmary carefully.

1. PF signal moved fom Vo, test spedication to V1. (PCND73001)

The followingrepresent the kedifferenes betwee 05/28/97 and.1/08/99versionof the DS2251Tdata
sheet. Pleaseview this summar carefully. (PCNI180903

1. Correct Absolute Maxmum Rating to reflect charges to DS5001F microproessor.
2. Add note clariying that SRAM contentsra not defired under staage tempeature conditions.

The followingrepresent the kedifferenes betwee 11/08/99 an@®1/18/00versionof the DS2251Tdata
sheet Pease eview this summary carefully.

1. Document convéed from inteleaf to Miaosoft \WWord.
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