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Features Functional Description both I;OW. d;;g Ot?u the ei%/ht data i:};!mt/ m
o Automatic power-down when The CY7C198 and CY7C199 are high- output pins (/O rough 1/Oy) is written
i into the memory location addressed by the

deselected performance CMOS static RAMS 01g38- ,qress present on the address pins (A9 &
e CMOS for optimum speed/power nized as 32,768 words b}fdsdbtl)ts. Easy through Ars). Reading the device is ac- =
e High speed u@:gﬂfg \;‘,’x;éﬁlzr; a‘f,]‘e’“(’é‘é anﬁ 1‘:;&; 'cg{!:xplisgled byselet(s:tin the d:;.vxbcgE anc(l:tein- é

— 25ns LOW output enable (OF) and three-state ;ol&% wgﬂgu% 'remai?:; inacti\?e ;?. 73
¢ Law active power drivers. Both devices have an auﬁomatic HIGﬁ. Under these conditions, the con-

— 880 mW power-down feature, regucmg d,thg POWEL tontc of the location addressed by the in-
¢ Low standby power %‘f“gg‘,;‘(’ﬁ 933’ IZSZ‘: ‘l’l‘::“ x@:&‘* formation on address pins is present o

— 220 mW space-saving the eight data input/output pins,

300-mil-wide DIP package and leadless . R L .
TTL-compatible inputs and outputs chip carrier. The CY7C198 is in the stan- The input/output pins remain in a high-

s Capable of withstanding greater than  dard 600-mil-wide package. - . ﬁg:g?ﬁ?pﬁ:ﬁ:::ﬁ:ﬁ etdhean(glisri’tse :fl:
2001V electrostatic dlSCharge An active LOW write enable signa.l (W) abie ('WE) isimGH. A die 'coat is used to

controls the-writingéreadin operation of

the memory. When CE and WE inputs are ensure alpha unmgmty.

Logic Block Diagram Pin Configurations
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Selection Guide

7C198-20 | 7C198-25 | 7C198—35 | 7C198—45 | 7C198-S5

7C199-20 | 7C199-25 | 7C199~35 | 7C199=45 | 7C199-55
Maximum Access Time (ns) 20 25 35 45 55
Maximum Operating | Commercial | 160 160 150 150 - 150
Current (m# Military 0 | 160 | 160 160 160
Maximum Standby Current (mA) a0 35 35 s | 3

Shaded area contains advanced information.
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Maximum Ratings i . T
(Abovewhich the useful life may be impaired. Foruserguidelines, StaticDischarge Voltage . ..vvvivvvervicindionn., >2001V

nottested.) » © (perMILSTD.883, Method3015) :
Storage Temperatute .................. - 65°Cto +150°C " Latch-UpCurrent .......... srrirerseseneceaee. U >200mA :
Ambient Temperaturewith - . Operating Range - RN Ll
PowerApplied .....ccivvneinnninnnn.. - 55°Gto +125°C = Ambient - — ’
Supply Voltage to Ground Potential " Range . Temperature Vce
(Pin28toPin14) .oovviiiiivaiennnnnnnns, -0.5Vto +7.0V povm——— - Xre .0°C 1= VEio%
DC Voltage Applied to Outputs — fo 47 -7
inHighZState .. ..vvvvivinnenrennnns, <o —05Vto+7.0V | Milifary{Tl ~55°Cto +125°C 5V + 10%
DClInput Voltage ................ Ceerens - 3.0Vto +7.0V i :
Output Current into Outputs (LOW) .............. J 20mA )
Electrical Characteristics Overthe Operating Rangel2! o o ) =
. o 7C198-12 | 7C198-15 | 7C198-20
X ) 7C199-12 | 7C199=15 7C199-20
Parameters Description Test Conditions ‘Min. | Max. | Min. | Max, 'Mm. Max. | Units
Voun Output HIGH Voltage | Ve = Min,, Iogr = ~ 40mA 2410 |24 ] 24 v
VoL Output LOW Voltage | Ve = Min,, Ior, = 8.0 mA 0.4 04 ] fosa] v
Vmu Input HIGH Voltage - 22 | Vec| 22 | Vec | 22 | Ve | V
v Input LOW Voltage ) -05[ 08 |-05] 08 [-05]08 | v o
Ix Input Load Current GND<Vi<Vee —10 | +10 [ -10 [ +10 [ -10 | +10 | pA )
Ioz Output LeakageCurrent | GND.< V; < Vg, OutputDisabled | ~10 | +10 | —10f . +10 | =10 [ +10 pA |
Ios Output Short Circuit Ve = Max., Vour = GND - [ -300 . -] —300 =300 | mA
Currentl3] ) i - o
Icc VocOperatingSupply | Ve = Max,, IQUT 0 mA, |Com’l 160 1 160 160 | mA
Current f=fuax=rc I 180 180
Ispt Automatic CE Max. Ve, CE > Vig, Vin = Vi 401 ] 40 140 P ma
Power-DownCurrent— | or Viy < Vi1, f = fyax I
TTL Inputs - - )
Ispz AutomaticCE Max. Ve, CE > Vg - 0.3V : 20 20 20 | mA
Power-DownCurrent— | Vpy > Ve~ 03VorViy <03V, i I
CMOSInputs f=0 -
Shaded area contains advanced information,
Notes: ’ o '
1. Tais the “instant on” case temperature. 3. Notmore than one output should be shorted at one time; Duration of
2. Seethe last page of thisspecification for Group A subgroup testing in- the short circuit should not exceed 30 seconds.
formation. :
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Electrical Characteristics Overthe Operating Rangel?l (continued)
' ' 7C198-25 | 7CI98-35, 45,55 :
1C199-25 70199—35 45,55
Parameters Description Test Conditions Min, | Max. Min, Max.” | Units
Vou OutputHIGH Voltage | Voo=Min, Iog= — 40mA | 24 1 | 24 v
VoL . | OutputLOW Voltage Voo = Min, lo, = 80mA 04 | T o0& T v
Vi Input HIGH Voltage ' 22 [ Vee | 22 | Ve | V ;
Vi Input LOW Voltage 30| 08 | 30 | 08 | V
Ix Tnput Load Current GND < V1 < Voo -0 | +10 | <10 | +10 | uA
Toz Output LeakageCurrent | GND < Vi <V, OutputDisabled | ~10 | +10 | —10 | +10 | pA
Tos OutputShort Vo = Max, Vour =GND | 2300 | 300 | mA .
CircuitCurrent3] o :
Icc Vcc Operating Supply Vee = Max, Ioyr=0 ma, | Com’l 160 150 | mA E
Current f=fmax = l/trc Mil 160 160, 5
Tspt AutomaticCE Max. Vce, CF > Virg, Vin > Vi 35 35 | mA
Power-DownCurrent— | or Vi < Vir, f = fivax . -
TTL Inputs ) )
Tsez AutomaticCE Max. Voo, CE> Vee — 03V 20 20 | mA
Power-DownCurrent— | V> Vee — 0.3V or Viy < 0.3V, £=0 - :
CMOSInputs 2
Capacitancel i . T
Parameters Description 'Ikst Condmons 7 Max. Units _‘
Cn InputCapacitance T4 =25°C,f= IMHz T 10 pF
Cout OutputCapacitance Voo =50V 10 “pF -
Note: . )

4. Testedinitiallyand after any design or process changes that may affect

these parameters.
AC Test Loads and Waveforms

R1 4819

0UTPUT°——-[_-

30 pF
I 2559
INCLUDING =L ==

JIQ AND -
SCOPE

(a)

THEVENIN EQUIVALENT
167Q

Equivalent to:

OUTPUT‘*——I—-

I 255Q
INGLUDING — _—.-

JIG AND -
SCOPE Cises

R1 481Q

(L]

QUTPUT 0——a——0 1,73V
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Switching Characteristics Overthe Operating Rangel® 51 o C- el
: ' ~ 7C198-12 | 7C198-15 7C198-20 .
- - 9C199-12 7C199-15 7C199-20 3
Parameters Description Min. l Max. " Min, l VMax.r Min. | Max. | Units .
) READ CYCLE , : R
tre Read Cycle Time 12 15 | 20 ns ’
N W “Address to Data Valid 12 | . | 15 ~720 s
tOHA Data Hold from AddressChange 3 13 - I3 s,
tacs CELOWto Data valid 2| | 5. 20 s
tpoE OE LOW to Data Valid 6 o 8 - 10 | nbs
tLzon OE LOW to Low Z7] 0 0 0 s :
tHZOE O HIGH to High Z6: 71 7 | 8 10 ns
tLzcE CE LOW to Low ZU1 3 3 3 s
T CE HIGH to High Z6: 7] - 7 BE 10 s
tpy CELOW to Power-Up 0 - fo S 0 ns
tp CE HIGH to Power-Down 12 |- 15 20 ns
WRITE CYCLEG. 7] ' ' o
twe Write Cycle Time 12 15 - . 20 ns N
tsce CELOW to WriteEnd 9 10 15 | | oms | -
tAw Address Set-Up to Write End 9 0| |15 s -
A ‘Address Hold from Write End 0 0 - 0 | 1s
tsa Address Set-Up to Write Start 0 0 0 ns B
tewE WE Pulse Width 9 0 5 [ " ns
tsp Data Set-Up to Write End 7 8 10 o ns
tHD Data Hold from Write End 0 0 ns
ro— WELOW to High ZI9] 7 . 7 10 ns
rep— WE HIGH to Low 2071 3 ' 3 | 3 | s
Shaded area contains advanced information. ) '
Notes:

5. Testconditions assume signal transition time of 5 ns orless, timing ref-
erence levelsof 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Io1/Ioy and 30-pF load capacitance,

6. tHZOE, tzcE, and tyzwg are specified with Cp, = 5 pF as In part (b)
of ACTest Loads. Tranisition is measured %500 mV from steady state
voltage.

7. At any given temperature and voltage condition, tyzcg is less than

tLZCE, tHzOE is less than t zog, and tyzwg is less than trzwe forany
givendevice.

2-428

8. The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW, Both signals must be LOW to initiate a write and.
eithersignal can terminate awrite by going HIGH. The data input set-
upand hold timingshould be referenced to the rising edge of the signal
that terminates the write,

9. The minimum write cycle time for write cycle #3 (WE controlled, OF
LOW) is the sum of tyzwg and tsp. A
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=== & SEMICONDUCTOR
Switching Characteristics Overthe Operating Rangel? S)(continued)

= ’ . CYIC198 .
ST, ~46-23.7 ~ -~ CY7C199 :

"7C198—25 | 7CI198-35 | 7C198-45 .| 7C198~35 ' -

7C199-25 | 7C199-35 | 7C199-45 | 7C199-55
Parameters Description Min, I Max. | Min, | Max. | Min. I Max. Min. | Max, | Units
READ CYCLE : : -
tRe Read Cycle Time 3 135 [ [#4.] 51 T ns
™ Address to Data Valid 5 [ | 3 4 5 | ns ,
toHA Data Hold from AddressChange 3 - |3 F |3 3 | us s
tacE CELOW to Data Valid 5 35 45 55 | ns o
tDoE OF LOW to Data Valid 15 0 | | 20 | ms -
1LZOE OE LOW to Low ZU] 3 3 3 | 3 | ns =
tZoE OF HIGH to High 16, ] 13 15 20 [ [ 5 | m o
tLzcE CELOW to Low Z[] 3 | 3 3 T3 [ s ‘
tHzCE CE HIGH to High Z!6.7] 13 ) 15 20 | 25 os |
tpy CELOW to Power-Up 0 0 o | T o [ ns : -
1D CE HIGH to Power-Down 20 20 25 | | 2 | ns | ;
WRITE CYCLER 7] ' ' ' ' ' ]
twe Write Cycle Time 25 35 45 50 T ns :
tsca CELOW to Write End 20 30 0 | | 30 " ns
taw Address Set-Up to Write End 20 ECO I B 50 || ms '
tia Address Hold from Write End 0 0 B ) 0 | | os
™ Address Set-Up to Write Start 0 T o 0 0 " hs | i
trwE WE Pulse Widih 20 T 30 20 | ns 3
tsp Data Set-Up to Write End 15 17 20 25 ns .
tup Data Hold from Write End 0 ' 0 0 0 ns
tHZWE WE LOW to High 21 13 15 20 25 | ms
tLZwE WEHIGH to Low Z[] 3 ] 3 | 3 13 s

- Switching Waveforms . | .;
Read Cycle No. 1(10. 11} )

e , ‘
ADDRESS X *

ft——— tgHA ————»

l N .
Y ' S :
DATA OUT PREVIOUS DATA VALID /<><>< )k 7 __DATAVALID 7 :

G1ge-7

Ve £ b

Notes:
10. Device is continuously selected. OE, CE = V.. _11. WEis HIGH for read cycle.

IR RN R P

b R i onfiliey Y

" 2-429

oot b by 4 Koty




o - EEEs R - e - A ~—- R et R E AR TR e e e R e e i WXL e

CYPRESS SEMICONDUCTOR YeE D W 2589LLE 000LLIZ 7 EW CYP
= . cYices
= S o o T-f6-23-14  __ CY7C1%9
Switching Waveforms (continued) ' ; 7
Read Cycle No, 218, 12] o ) : ' : -
CE ~ tac - ‘ ] 7 : . ;
N\ i - , A7 Co-- . z
- tace : . : S -
.- OE | J— ; — . =
) 1’ toog ———» ) )ﬁ‘— tuzoe ) - ’:
tz0g ~—m 7 7 7 le— tzce HGH
DATA OUT - HIGH IMPEDANCE «\/\ DATAVALID ME
je————— Y705 —ou-—»! — 5

. ~— tey —
Voo v , —_ ' - ICC
SUPPLY 50% o L B0%AR A
CURRENT . - — 138

Cies8

Write Cycle No. 1 (WE Controlled)(8 13, 14]

L

twe - - |
ADDRESS )R k

taw N :
WE s s S ~ Towe —— .
RN N, S
w7 ' T ' :
L — — e tin
oatalo X X XX XXj——( DATA-IN VALID '
< thzoe . o 7 ots89
Write Cycle No. 2 (CE Controlled)(: 13, 14] . 7
. twe : i o
aooress . - IR g(
CE - Nf——— tsce Vs
- tsa >N\ — 7 7
N taw - — < tHA —> . 7
tsp e tp -:I
DATA /O DATAIN VALID Jr— Ea— = e 2
l1q2n.te1::1dmssvalid prior to or coincident with CE transition LOW, 14, IfC_EgoesHIGHsfmulf;neouslywithWHIGH,theoutputrema'u:s *

13. Data¥/Q is highimpedance if OE = V. ina high-impedance state.
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Switching Waveforms (continued)
Write Cycle No. 3 (WE Controlled, OE LOW)(% 14]

[ twc - ] 7 ‘
ADDRESS )E k

SRAMs

%

NN

- taw
e— ¢
WE e
PN
e 1gp
ve -
oo KKK,
thzwe
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE dURRENT
vs, SUPPLY YOLTAGE vs: AMBIENT TEMPERATURE .~ ¥s,OUTPUT VOLTAGE
14 ‘ T 120 — 1
cc E
812 | B — Z 100
810 oS 810 S
& os ,/ q 3%
08— - -
|~ N ‘ Vec = 5.0V
3 J u G = 5
g 0.6 Vn=508 — < 06 - \ & 60 \ Ta = 25°C.
b Ta = 25°C £ -3 N
S o4 2 o4 Voo=sov — 3 40 N
ViN = 5.0V 5 Y
0.2 0.2 o 20 -
Isp Isg _ 5
0.0 _ 0.0 - o 0
4.0 4.5 5.0 6.5 6.0 ~-55 25 - 125 0.0 1.0 20 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) " OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
v3, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE _vs, OUTPUT VOLTAGE
1.4 1.6 - :é\ 140 ———
< 120 - :
<18 s14 5 0 )4
12 [a) a0
g ﬁ 1.2 :3; 80 —- /
g 1.4 \\ . g / 3 7
g Ta=26°C & 10 - £ © / Veo =60V |
g 10 g Voo = 5.0V e ob—” Ta=25°C |
— 08 E /
0.9 ' 2 20
. °
0.8 0.6 oV
4.0 45 5.0 55 8.0 ~55 25 125 0.0. 1.0 2,0 30 - 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE ) o
va. SUPPLY VOLTAGE 8, OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 — 1.25 —— —
o 25 5 B0 / g Veg = 5.0V
= £ = Ta=25°C
20 5 200 /.r g 100 Vi = 0.5V —
15 é 15.0 1/ g ' /
m / i /
2 10 9 100 - Vec=48V — S075
/| tilsic |~
05 » 50—/
A -
0.0 0.0 . - 0.50 :
00 10 20 30 40 50 0 200 400 600 -800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANGE (pF) CYCLE FREQUENGY (MHz)
Truth Table
CE | WE | OE | Inputs/Outputs Mode Power
H | X | X | Highz Deselect/Power-Down Standby (Isp).
L | H|L | DataOut Read ) Active (Icc)
L | L {X|Dataln Write Active (Icc) ; . e
L | H| H | Highz Deselect, Output Disabled | Active (Icc)
2-432
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===/ SEMICONDUCTOR — — = iz
Ordering Information o . e e :
Speed Package | Operating Speed i Package | Operating
(ns) Ordering Code Type Range (uis) Ordering Code " Type -Range -
12 | CY7C19%8-12DC D16 | Commercial |. 12 | Cy7C199-12B€ D22" | Commercial
CY7C198—12LC Ls5 . [ OYTCI99=13LC - | L54 R
CY7C198~12PC P15 o . | CY7C199-12PC _ P21 é’
15 |.CY7C198-15DC D16 | Commercial , “CY7C199-12VC vel- ) o <
CY7C198—15LC L55 15 | C¥7C199-15DC D22 | Commercial %
- CY7C198—-15PC P15 ' - [ CYTC189-15LC - T LS54 o
CY7C198—-15DMB D16 | Military - - | CY7C199-15PC P21
CY7C198—15LMB 55 I " | cyiCc199-15vC V21 R :
20 | CY7C198-20DC DI6 | Commercial | CY7C199-15DMB D322 - | Military
CY7C198-20LC L55 , .- [ CY7C199-15KMB K4 -} .o 3
CY7C198—20PC P15 | CYICi99-15LMB | Ls4 ) :
CY7C198~20DMB D16 | Military 20 | CY7CI99-20DC D22 | Commercial
CY7C193-20LMB L55 CY7C199-20LC _ 154 E
25 | CY7C198-25DC D16 | Commercial CY7C199-20PC: -~ | P2l : ) i
CY7C198~25LC 55 CY7C199-26VC 20 N | o
CY7C198—-25PC P15 CY7C199=20DMB- |~ D22_-| Military -
35 | CY7C198—35DC D16 | Commerdial | : | CY7C199-20KMB _ | K74 | : :
CY7C198-35LC L55 CY7C199-20LME. 54 | »
CY7C198—35PC P15 ! 25 CY7C199-25DC | D22 | Commercial -
CY7C198-35DMB | DI6 | Military CYTCI199-25EC - | 154 | - .- ;
CY7C198-35LMB L55 CY7C199-25PC P21
45 | CY1C198-45DC D16 | Commercial _ [[oyiciso=2sve | vt :
CY7C198-45LC L35 25 CY7C199-25DMB. | D22 | Military :
CY7C198-45PC P15 CY7C199-25KMB K74 <
CY7C198—45DMB D16 | Military CY7C199-25L54 ~ | L34 ) : :
CY7C198-45LMB L35 , 35 CY7C199-35DC D22 | Commercial
55 | CY7C198--55DC D16 | Commercial - [ €¥rcisw-351C L4
CY7C198—-55LC LS5 o ‘CY7C199-35PC P21
CY7C198-55PC P15 CY7C199-35v€ | Va2I | '
CY7C198-55DMB D16 | Military CY7C199-35DMB | D22 | Military _ L
CY7C198-55LMB_ L55 CY7C199-35KMB | K74 | ' :
Shaded area contains advanced information. - _CY7C199-35LMB | 154 . :
45 | CY7C199-45DC D22 - | Commercial :
CY7C199-45LC | 154 :
CY7C199—45PC P21 ,5
CY7C199—~45VC Va1 :
CY7C199-45DMB | D22 | Military ?
CY7C199—45KMB K | - .
CY7C199-45LMB L54 :
755 | CYJC199-35DC D22 | Commercial
CY7C199-55LC L54 :
CY7C199—55PC P21 -
CY7C199—-55VC V21 ,
CY7C199-55DMB. | D22 | Military :
- CY7C199-55KMB - | K74 -
CY7C199—~55LMB L54

Shaded area confains advanced information.
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MILITARY SPECIFICATIONS ) } . s
Group A Subgroup Testing . . .

Sl g 2

DC Characteristics : ' , : T T T =
Parameters Subgroups . - '_ T R ;-E
Vor 12,3 o )
VoL 1,2,3 -
Vi 1,23
Vi Max. 1,2,3 i
Ix 1,2,3 “
loz 1,2,3 8
Icc 12,3 E
Isp1 1,23 =
Ism 1,2,3 .

Switching Characteristics :
Parameters Subgroups . -

READ CYCLE . ) » ) :
tre 7,8,9,10, 11 : ' o 3

taa 7,8,9,10, 11
TOHA 7,8,9,10, 11 -4
tACE 7,8,9,10, 11 =
tpog 7,8,9,10,11
WRITE CYCLE , ’
twe 7,8,9,10,11 o : :
- 7,8,9,10, 11 .
taw 7,8,9,10, 11 ,
tHA 7,8,9,10,11 ) , : ) : -4

A 7.8,9,10, 11 - o o
tPwE 7,8,9,10,11 - S 3

15D ' 7,8,9,10, 11

tHD 7,8,9,10, 11
Document #: 38—00077-1
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