TOSHIBA MOS MEMORY PRODUCGT

/ \\>>
2,048 WORD X 8 BIT CMOS cTAﬂgz RAM

TC5517CP-15/CPL-15/CP-20/CPL-20
TC5517CF-15/CFL-15/CF-20/CFL-20

DESCRIPTION

The TCB617CP/LFugla 16384-bit high speed and
low power fully @vrandom access memaory orga-
nized as 2048@}@/> fds by 8 bits using CMOS tech-
nology, a bbérates from a single 5 volt suppl\/
The TC5Q P/CF has a output enable inputs, OE
for fast@uerfory access and output control and chip
enamk\\\énable input CE, which 1s used for device
S(%i?@n and can be used In order 1o achieve mini-
Q) standby current mode easily for battery back
up. Also the high speed and low power characters-
tics whizn maximum access ume is 1560ns, 200ns
and maximum operating current is bmA/MHz are

FEATURES

® Low Power Dissipation

5mA/MHz (Max.) Operating
0. 2uAMMAX } at Ta=25C Standby
1.0 AMAX .} at Ta=60°C Standby

® 5V Single Power Supply

® {ow Voltage Operation : Vpp=3V
tco=1us(MAX.) Ta=60°C

® Wide Temperature Operation
Ta=—-40~856C

® Fullv Static Operation

® Data Retention Voltage : 2.0V ~5.bV

o Output Buffer Controf : OE

PIN CONNECTION (TOP VIEW)
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PIN NAMES
i -Ao~Am ‘\ AddregglanJIs T 77‘@
R/W ‘ Read/Write Control tnput ‘
— S —
OE i Output Enable Input
CE ‘\ Chip Enable Input ‘
1701 ~1/0¢ | Data |m:)ut/OquuT I
Voo . Power (+5V] {
| GND I Ground ‘

acrweved. Thus the TCH517CP/CF 15 most suitable
for use in low power applications where battery
operation or battery back up for nonvolatiity are
required. Furthermore the TC5517CPL/CFL guar-
anteed a standby current epual 1o or less than 1uA at
60°C ambient temperature available. And the
TC5517CP/CPL 1s pin compatible with 2716 type
EPROM. This means that the TC5517CP/CPL and
EPROM can be interchanged in the same socket,
and the flexibility i the definition of the quanuty of
RAM versus EPROM allows the wide application in
microcomputer system.

® Access Time

CJEIKP 15 CPL-15 | TCH51 7CP-20°CPL-20

K/ - i TC551 7CF 5 CFL-1 15 ] 7C551 7CF 20/CFL-20
»
} ;C;%Aﬁc)cess Tume{ 150ns | 500
LREAXA?%SS Time 20ms : 00”57774‘

@ Directly TTL Compatible : All Inputs and Outputs

® 24 Pin Standard Plastic Package TCBH17CP
® 24 Pin Flat Package TC5517CF
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TC5517CP-15/CPL-15/CP-20/C

PL-20

TC5517CF-15/CFL-15/CF-20/CFL-20

OPERATION MODE

"~ MODE Ct OF Rw A~As  10~10,  POWER
f  Read LT T T O smble Data Out o s
D  Swoe  Daain
R o OquuTDese\e(t T l,rii o 7H h - X o * 777};hgnlrn7pigdiance ! N
: . 7;;Ktamdoi\: ﬁ i Hi j B * B * S ; 777§'7H|gh Jmpedance | i o
Note: * : HorlL * * DataRetermon Moae
ABSOLUTE MAXIMUM RATINGS
| SymBoL ; B MM - CRATING o o
Power Supp\y \/o\tage -0.3~7.0V
" input Voltage o - 7567351 0403V
- EEL]IVOuV'{)L’J;\/Oque - T 7:6 3V~ - Voo +0 3\/ i T
N Power [igswpatlom(Td ,85 Cﬁ)i’? B ) ) T 76?3\/\/(0 4\_)\/\/) o
Storraz;giTemperature - S 775% (:rTBO C o ‘
) abera[mg Temwperéture - } i - 740 L 85 C o ‘
5 SO]du'mé?émperdtur’e flme B T - 26OC WOsec -
*Plastic FP=0.45W T T T
RECOMMENDED D. C. OPERATING CONDITIONS Ta- - 40-85 ()
SYMBOL PARAMETER oMIN L TYe T uax UNIT |
T Voo T Power Supply Voltage N | 50 5.5 v {
Vin . ‘Tput H\gh-Vohagewiii o BEN Vop+0.3 vV ﬁ
Vi : Input Low Voltage o ii 763 %; o 0.8 vV tﬂ‘
L _ Now Data Retention Voliage 20 — 55 v T
D. C. CHARACTERISTICS (Ta= 40~85C, Vou=5V+10%)
| 1’ ) -~ TTcesizceas (Tcesizcpao |
SYMBOL | PARAMETER ' CONDITIONS CF-15 | CF-20 | UNIT |
hr\Zn\J [ MAX. [MIN. T max. !
i | Input Leakage Current 0=V s Voo T T+ [+1.0] un |
ILo ‘ 170 Leakage Current CE=Vin, OvsV o;vnp o - +5.0 I +5.0 " uA !
lon Output High Current l Von=2.4V -1.0 L 1.0 — 1 mA
lon Output Low Current [ Vor=0 av S 2.0 - 120 — [ mA
lops+ CE2=2 2V - T = 3.0 - 3.0 ' mA
_ T tcsst17cpl Ta=25C| — 0.2 — 0.2 |
CE§VDD'*OA5V‘ i .
; CFL ‘Ta 60°C — 1.0 — 1.0
loos2 | Standby Current ‘ Tcésjcp/ﬁ?a;ﬁzsfc - 1.0 - 1.0 | uA
|Ta=60°C| — 5.0 — 5.0
f Ta=85C| — | 30 | — | 30
16001 toece=Min . cycle, L Vin= ViV - 45 30
o002 | CE=0V, lour=0mA Vin=Vro/GND | — 40 25
Operating Current mA
looos teycle = Tus, Vin =Vin/Vie — 10 — 10
lppo4 CE=0V, four=0mA T/‘;-:VDD/GND | — ! 5 — 5 N
Note : Typical values are at Ta=25°C, Vop=5V.
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TG5517CP-15/CPL-15/CP-20/CPL-20
TGS517CF-15/CFL-15/CF-20/CFL-20

CAPACITANCE
;SeriMEKE)VL o PARAMETER - - MIN e MAX. | UNIT
CIN Input Capacitance 5 b0 pF
‘} ) Wcjt o Inpur(i)rurtiput Capacwtance ,,,,,,,i, S j I ) _ "-57‘?7677‘777 p;iﬁ
Note : This parameter 1s penodically sampled and IS not 1()()% tested
A. C. CHARACTERISTICS (Ta = - 40~85C, Vyu ~ bV~ 10%)
Read Cycle
A | TCEBITCPIS.CPLIS | TCB517CP20/CPL20 ||
SYMBOL | PARAMETER TCH517CF-15/CFL-15 TC5517CF-20/CFL-20 | UNITS |
‘ MIN. O MAX. | OMING T MAX. | 1
e Read CycleTme 180 I 200 — T
tace Address Time ! 150 ! — 200
wr  OFEto OutputVahd ST 0T - 100
o CE to Output Vahd o i - 150 | - 200 | ns |
'77{0; 477&?—6510 Output Active S E) : — 10 . :
7 w?iu Output H\gWhWZWfrromBﬁe;elec\wom R T B 50 - 60
; tom o Output Hold from Address Change B 15 J‘ i 20 —
Write Cycle
‘ o TCE517CP-15/CPL-15  TC5517CP-20/CPL-20 |
SYMBOL PARAMETER TCH517CF-15/CFL-15 TCH5517CF-20/CFL-20 " UNITS
omiNe T vax MIN MAX. | 1
- [V V\/me Cyc\e Tme o C 00 - 200 — 1
e Write Pulse Width o 120 | - 150 — ‘
- taw Aodress Set up Txme 6] : - 0 — j
T wmeRecoweytme oo [T o
toow Output High-Z from R/W - 50 - 60 |
twrsw | Output Actve from R'W 0 — 10 — 1
tos Data Set up Time o 607 o — 80 -
1w Data Hold Time ) 0 0 — ;
A. C. TEST CONDITIONS
Output Load 100pF = 1TTL Gate Timing Measurement Reference Levels
Input Pulse Levels: 0.6V, 2.4V Input : 0.8V and 2.2V
Output: 0.8V and 2.2V
Input Pulse Rise and Fall Trmes - 10ns
3V OPERATE SPECIFICATION
D. C. RECOMMENDED OPERATING CONDITIONS (Ta=—10~60°C)
__SYMBOL | PARAMETER ~MIN, TYP [ MAX UNIT ‘
Voo ‘ Power Supp\y Voltage 2.7 3.0 : 3.3 Y :
Vi Input High Voltage o Vop-0.2 — Voo \
' va o ; Input Low Voltage ) i 0 — 0.2 \
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TG5517CP-15/CGPL-15/CP-20/CPL-20
TC5517GF-15/CFL-15/GF-20/CFL-20

D.C. CHARACTERISTICS (Ta 16 6O C)
SYMROL v PARAMETLR CONDIO N P MAX UNIT
o .. " Input Leakage Current [GAVATIRVENE-A VI 10 u”
Wy B Qutput Léakaqe Current ’ CE Vv (N \ i -H 0 uh
¢ Oumut High Curent IRV SRV Iy 100 2A
'71 ~ Output Low Current v ooy 100 uA
R TCSR1CPL Ta Ob 0 ' v
] CFL Ta B0 ¢ 1.0 ‘
sandby Current bV 1Ch5T/CP Ta 25C - 1o “h
CroTa B0 5.0
CE -0V, o Tuse 2.0 3.0
e Operating Current B OmA - . - O mA
tr. 1= 20nsec - T 10usec S 0.3 05
® All voitage 1s measured from GND
A. C. CHARACTERISTICS (Ta= 10-60C, V +10%)
Read CYCLE
Ssneor B D I SR A 0 ST
‘L tac l,ﬁ(fid Cycl@ T\rr*e S i N WOOQ L o o ns
Y tac ' Address Access Time : 250 1000 ns
. w OEwOuputvad T [ 80 | 200  ns
e [GEwowpuva T T T T T e oo e
| toe | CEor OF Output Active ‘ ‘ ns !
jw iob ‘ OutguTngh Z Deselecton o - S ] 200 ns
- | . - L o b e
| ton i Cutput Ho\d Trom Aqmess Change _ _ i ) - — ns
WRITE CYCLE
Slr‘f‘,BQEL - ~ PARAMETER - iL CMING T TR MAX. JNIT
|t Write Cycle Time S L T - Jrinsiﬁ\
: twe \/\/me Pulse \Nldth 7\ 500 ns |
‘L taw Acdress Set up Tlme 7 - - 7;7“ 7 ) :E:O 7; 7: - I ns
twa Write Rpcovery Time 100 - s |
topw ) ! Output H»gh Z from R/W ) - o  7 T o T ”EE)O , né 771
| toww | Output Active from R, W T 10 — - ns
{777‘105 \% Data Setup Time ) o o 400 — - - *mﬁl
{ OH i Data Hold Time - L 50 [ - - . ns :

A. C. TEST CONDITIONS

@ Output Load

® {nput Pulse Leveis

® Timing Measurement Level Input :
[ Qutput

® (nput Pulse Rise and Fall Times

:100pF Unclude Jig)

0.2V, Von--0 2V
1.6V, 1.5V

1.5V 1.6V

. =20ns
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TG5517GP-15/CPL-15/CP-20/CPL-20
TG5517GF-15/CFL-15/CF-20/CFL-20

TIMING WAVEFORMS
® Read Cycie
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TC55176P-15/CPL-15/CP-20/CPL-20
TC5517CF-15/CFL-15/CF-20/CFL-20

Note

1. R'W s high for a Read Cycle.

2. OF Vworvu. If, OF: Vin during write cycle, the output t.ffers remain in a high impedance state.

3. wrs specfiea as the logical "AND" of CE and R/W.

twe1s measured from the latter of CE or R/W going low to the earlier of CE or R/W going high.

e, s are measured from the earlier of CE or R/W going Migh.

5. If the CE low transition occurs simultaneously with or latter from the R/W low transition in a Write Cycle 1, the output
bufters remain in a high impedance state in this period

6. If the CE high transition occurs prior to or simultaneously witt the R/W high transition in a Write Cycle 1, the output
buffers remain in a high impedance state In this pericd

7. 1f the R'W s low or the R/W low transiion occurs prior to or simultaneously with the CE low transition, the output
buffers remain in high impedance state in this period

DATA RETENTION CHARACTERISTICS {Ta-  40~85Q)

svmeoL: ~ PARAMETER MmN T Tve MAX. | UNIT |

Vi ! Data Retention Power Supply Voltage 2.0 - 5.5 Y N
e maE e LSRRI e

T‘ | Ta-25C - Tooos ! 02 !

I TCHOHT17CPL "CFL b ——-- — — i

‘} - Ta=60C — | 1.0 i

D ioos Standby Current i . Ta=25C 1 — | 0.05 1.0 uA ‘

| i - | ‘ i

TC5517CP/CF Ta=60C - - 180 i

| i Ta=85C - — 1 30 )

© tcue  From Chip Deselection to Data Retention Mode 0 - ;

(- —+ —_—— = e — — ns |

| ti Recovery Time Potc() - S B

Note -
1. tw @ Read Cycle Time

N M.D-

Vpp- 0.6V

ViL

GND

Note :
2. If the Vin level of CE 1s 2.2V, duriny the penod that the Voo voltage 1s going down from 4.5V to 2.7V lgpst current flows.
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TGS517CP-15/GPL-15/GP-20/GPL-20
TG5517CF-15/CFL-15/CF-20/CFL-20

OUTLINE DRAWINGS

® Plastic DIP
24 2322 21 20 1918 17 16 15 14 1
miniainisininEsisininls|
CL p 2
tfi N
R15 =
:T b~
| S O D O N 6y 0 N B 6
1 2 3 4 5 6 7 8 9 30 1112
324 MAX,
° % 1524TYP
: = .
=z| - 0 =
S 7 |
2 |
2
p
{ 0254005
N J 1414015 l
m z i 1 7.4 MAX
10° ub1015 = f 1
254+ 0.R5 O2MAX . | bt
Note :  Each lead pitch 1s 2.54mm . All leads are located within O.25mm of their longitudinal position with respect to

No.1 and No.24 leads.
All dimensions are in millimeters.
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TG5517GP-15/GPL-15/GCP-20/CPL-20
TC5517CF-15/CFL-15/CF-20/CFL-20

® Piastic FP

i
27l | U~ixv ~ 0154 905

Note :  Each lead pitch1is 1.27mm.
All leads are located within O. 1mm of their true longitudinal position with respect 1c No. 1 and No. 24 leads
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T¢5517CP-15/CPL-15/CP-20/CPL-20
TC5517CF-15/CFL-15/CF-20/CFL-20

PACKAGE INFORMATION FOR FLAT PACKAGE

Trhis new flal package s a very smali and thir
compared with convertonal standard duat-m-hne
package. Differences are as follows.

1. Difference in dimension between flat and standard

package.
2 Comparnson in occupied space.
Uit e

flat pacpage Standara package
lLength 16.5 574
Width a0 142

- SR - - - DIp

Lead Pitch 1.27 2 54
Thickness 2.1 5

3. Advantage of this package
Small dimensions
Capability of High Density Assembly FP
Capabiity of thin Assembly ~—Capability of
Assembly on both side of PC board

4. PC pattern layout example.
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