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Operating Conditions

CRD89C51RA2

Data Sheet Rev 1.1

Symbol Description Min. Typ. | Max. | Unit. Remarks
TA Operating temperature -40 25 85 C Ambient temperature under bias
VCC5 Supply voltage 4.5 5.0 55 v
Fosc 25 Oscillator Frequency 2 25 25 MHz
DC Characteristics
Symbol Parameter Valid Min. Max. Unit Test Conditions
VIL1 Input Low Voltage port 0,1,2,3,4 #EA -0.5 0.8 \%
VILZ Input Low Voltage RES, XTAL1 0 0.8 i
VIH1 Input High Voltage port 0,1,2,3,4 #EA 20| vecs0 5 \Y
VIH2 Input High Voltage RES, XTAL1 Jo%Vvee | Vec+05 Y
VoLt Output Low Voltage port 0, ALE, #PSEN 0.45 W IOL=3.2mA
VoL2 Output Low Yoltage port 1,2,3,4 0.45 \% [OL=1.6mA
WOH1 Qutput High Voltage port 0 24 \Y IOH=-800UA
90%\Vce v IOH=-80uA
VOH2 | Qutput High Voltage port 1,2,3,4 ALE #PSEN 2.4 v IOH=-60uA
90%Vee A IOH=-10uA
I Logical 0 Input Current port 1,2,3,4 =75 uA Vin=0.45Y
ITL Logical Transition Current | port 1,2,3,4 -650 uA Vin=2.0v
IL1 Input Leakage Current port 0, #EA 10 uA 0.45V<Vin<Vcc
Reset Pull-down
R RES Resistance RES 50 300 | Kohm
Clo Pin Capacitance 10 pF Freq=1MHz, Ta=25 C
| CC Power Supply Current Vdd 20 mA Active mode, 16MHz
6.5 maA Idle mode, 16MHz
50 uA Power down mode
Icc Active Mode Test circuit:
PN
lcc
CRD8IC51RAZ -
VDD
FO
NC —|XTAL2 EA
Clock Signal —XTAL1 RST
VS5

r
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AC Characteristics

(16/25 MHz, operating conditions; CL for Port 0, ALE and PSEN Outputs=150pF; CL
for all Other Output=80pF)

Symbal Paramster Valid Cycle [ fosc=18MHz Variable fosc Unit | Remarks
Min, |Typ.| Max [ Mn. | Typ | Max
TLHLL  |ALE pulse width ROMRT | 115 26T -10 nS
TAVLL  |Address Valid to ALE low ROMRT 43 T-20 nS
TLLAYX  |Address Hold afier ALE low ROMRT 53 T-10 nS
TLLW  |ALE low to Valid Instruction In RD 240 &T-10 | n5
TLLPL  [ALE low fo #PSEN low RD b3 T-10 ns
TPLPH  [#PSEN pulse width RO 173 3T -15 nS
TPLIV  [#PSEN low to Valid Instruction In - |RD 177 3T-10 | nS
TPXIX  |Instruction Hold after #PSEN RO 0 0 nS
TPXIZ nstruction Float afier #25EN RO g7 T+23 | nE
TAVIV  |Address fo Valid Instruction In RO 282 BT -20 | nS
TPLAZ  |#PSEN low o Address Float RO 10 10 nS
TRLRH  [#RD pulse width RO 365 fxT - 10 nS
TWLWH [#WR pulse width WRT 205 BT - 10 nS
TRLDY R0 low to Valid Data In RD 302 fxT-10] nS
TRHCX  |Data Hold afier R0 RO 0 0 nS
TRHCZ  |Data Float afer #R0 RO 145 2eT+20 | nS
TLLEY  [ALE low fo Valid Data In RO 580 ExT-10] nS
TAVDY  |Address fo Valid Data In RO M2 BT -20] nS
TLLYL  |ALE low to #WR High or #R0 low |RDIWRT | 178 197 | 3aT-10 J3kT+10 | nS
TAVYL  |Address Valid to #WR or#R0 bow |RDWRT | 220 4xT-20 nS
TQVWH  |Data Valid 1o #WR High WRT 402 TaT-23 nS
TQVWX  |Data Valid to #WR transition WRT 38 T-25 ns
TWHQX |Data hold after #WR WRT T T+10 nS
TRLAZ  |ZRD low to Address Float RD 4] ns
TYALH  [#WR or#R0 high to ALE high ROMWRT a3 72| T-10 T+10 | nS
TCHCL  |clock fall tme nS
TCLZX  |chock low time ns
TCLCH  |clock rise time nS
TCHCE  |elock high time ns
T, TCLCL |clock period i 1ffose nS
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Application Reference

o 1S CRD89C51RA2

Valid for CRD8IC51RAZ o

Xtal | 2MHz | 6MHz | 10MHz | 12MHz gj T
C1 | 47TpF | 35pF | 30pF | 30pF =

C2 | 47pF | 35pF | 30pF | 30pF o

P TALY

Xtal | 16MHz | 25MHz 1 s
C1 | 30pF | 25pF 2T 1T

C2 | 30pF | 25pF -

NOTE: The oscillation circuit may vary with different crystals,
resonators, in higher oscillation frequencies.

ceramic resonator, having its own characteristics.

The user should check with the crystal, or ceramic resonator,

or ceramic
This is due to each crystal,

manufacturer in

order to obtain advice on the appropriate values of the external components.
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Data Memory Read Cycle Timing

T12 T 1z | T4 74 6 | TE L ™ | T T | T T2 | T 1| T
anaigigigipgigigigigipigipipEpEnanE
ALE 4 kS
#PSEN
#RD

LS
PORTZ2 ADNDRESS &15) A8 X
PORTO ( IMST |n Flost ATE A Float DATH in Float
ADDRESS
of Float

Program Memory Read Cycle Timing

TZ2p T T2 T3 T4 TS TG Tr | TH ™ | TI0 | TH | TIZ T T2
e Syigkylgdglplyiytgly niyspe
ALE . 7
#PSEN rd Y
#RDHANE

v/ 74

B AODRESS A (S - AR AODREZS AfE - 42 ).
2Ll [Fioat (¢ a7-a0 | [ Foad>C ihstin | [Foal SCaf-an [Troa > mgmin  |] Fioat
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Data Memory Write Cycle Timing

CRD89C51RA2

Data Sheet Rev 1.1

TIZ Ti Tz T3 T4 Ta Th 7 Th T Tin |, T N Ti T T3
osc [ L LI 1L {1 Ly e
ALE
#PSEN
#NR /

PORT? ADDRESS A15 | A8
PORTO ( : i'm.a;| | qul‘ AT A0 QAT ST .-‘ISI;IHE;.’-.’-
I/0 Ports Timing
TG [7 TR T T T2 T T2 T3 T4 Ta TH T? Th
nigipgligipipipEpipEpipupipu g
inputs PO,P1 ] < P
sampled
b B
inputs P2 P3 < >
MDUtE:t:IY currert data ){; next dita
v Py, Sre

RxD at Serial Port |

sr:flhﬂﬂ:c:zcél‘} |-—b' samplad
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Critical Timing Requirement of External Clock (Vss=0.0V assumed)

WVdd-osv — — —

TOLCL

045 20% 8 dd-0.1%

Tm.I External Program Memory Read Cycle

TPLPH -.FJ[ .
W Y
#PSEN /!

\
’ TLHLL _ 4 _..I \\
ALE / ."'_ TLLFL
| Tauu_.bl TLLAK TPL*’*—: TRLIY THXIX
PORT O }{ AD-AT )

-
Ingiruceon. IM M AU - AF \_\—
A s

|,.— TAVIV

-
PORT 2 ><1 AF - A15 >< AB - A1S
Tm.IT External Data Memory Read Cycle
" i
ASEN AN p
T¥HLH
ALE / \ -
— b / \ /
il N TLLDW |
oy LLYL —_— TELR= -
#RD N
TAVLL
TLLAX
- A T
PORT 0 j—< from Riof DFL tp(\f
1AYYL |
TawDy
PORT 2 ><t PR -FL7 or Al - Al from DPH >< A3- A5 from PCH
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Tm.III External Data Memory Write Cycle

’_,f)l \\\ .r'(lr.I
#PSEN  / —_— \ ,
%
! Y
4 TLHLL ) J‘,” \ ;/r
# 1 / i
ALE —
g TLLYL —p-|-q— TWLWH — — -
\ I
#WR TavLL | \'\ /
|+-- TLLAX, |“;‘._L

TWHE
- o —--|4—|-

\ i/
MO-AT . ) AD-AT IN3TRL
PORTO froan Mol SFL LATa OUT oM BUL /

}‘; TaNTL —-

*, L]

PORT 2 \{f

Y4
F2LOLPLT or &8-415 fran DPH
h,

\ 48-415 rom PCH
N
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40L PDIP (600mil) Package outline:

n

b b b b oh o b dh b ch bbb b oh

|
J o y,
|

|
|

o B
|

L.'L—LQJ—LJLI'I—L\'JJ—LLJHHJLLJ—MHL— 07 OF OF o7 OF 7 o7 o
B

|BI e

— E
N — | e
= | ’JJI [JE5S Iy | ——
- I 7 ' il § i
A |
.
Symbol Dimension in mm Dimension in inch
Min Nom Max Alin Nom Max
A 559 0220
Al 025 0.010
Al 318 405 0.125 0.195
B 0.34 038 0.014 0.023
Bl 0.76 1.78 0.030 0.070
c 0.20 038 0.008 0.015
D 5020 531 1.980 21005
E 1409 1588 0.590 0.625
El 1232 1473 0485 0.580
€ 254 0.100
eB 1524 1778 0.600 0.700
L 2921 508 0.115 0.200
5 243 0.094
8 0= 15° 0= 15°
Note:

1. Dimensions D & E1, do not include mold protrusion, but are maximum plastic

body dimensions, including mold mismatch.
2. Dimension Bl does not include dambar protrusion.
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441L. PLCC Package outline:
PIM MO
o |___A MTIFY
"—fii\s 40
[ rm m AN NN
= H-ae
H =)
H =
= =)
H =
- - E E2| EI
—J I
= =
= =)
= =
H =)
171 =290
L2 T Iy | LT T
18 28
) e &
"'Jl it Can
{H| |—1|F ENE
L Dz
- Di
Dimension in mm Dimension in inch
Syvmbol
Min Nom Max Min Nom Max
A 419 — 470 0.165 — 0.185
Al 051 — 0.65 0.020 — 0026
A2 368 401 0.145 0.158
B 033 0.56 0013 0.022
Bl 0.66 081 0.026 0.032
C 018 033 0.007 0013
D 1727 17.78 0680 0.700
D1 16 46 16.71 0648 0.658
D2 1499 16.00 0.5300 0.630
E 1727 17.78 0680 0.700
El 16 46 16.71 0648 0.658
E2 1490 16.00 0.500 0.a30
e — 1.27 — 0.050
L 229 305 0,000 0120
¥ — 0.10 0.004
Note:

1. Dimensions D1 & El, do not include mold protrusion.
2. Dimension Bl does not include dambar protrusion.
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441, PQFP Package Outline:

r
|
|

i |
s = |
— | =T

| R n

12 ol
‘. i ]
e,
W s nnrimaN
¥ ~

] [}
P T e
A.1—. _ _T_____E-‘_ - B 3
SEATING PLAME n:l

Symbol Dimension in mm Dimeusi_on in inch

Min Nom Max Min Nom Max
A 270 0.106
Al 0.05 — 0.50 0.002 0.020
Az 1.00 — 220 0.075 0.087
B 0.20 — 0.45 0.011 0.018
c 0.10 — 023 0.004 0.009
D 13.00 — 13.40 0.312 0.528
D1 900 — 10.10 0390 0.398
E 132.00 — 13 .40 0.512 0.528
E1l .00 — 10.10 0390 0.398
e — 0.80 — 0.031
L 0.73 — 1.03 0.029 0.041
L1 — 1.60 — 0.063
¥ — 0.10 — 0.004
g 0= — 7 o= — 7°

Note:
1. Dimensions D1 & E1, do not include mold protrusion.
2. Dimension Bl does not include dambar protrusion.
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