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Pin Configuration

CY62138FV30 MoBL®

Figure 1. 36-ball VFBGA (Top View) [l

1 2

Figure 2. 32-pin SOIC/TSOP Il (Top View)
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Figure 3. 32-pin TSOP | (Top View) Figure 4. 32-pin STSOP (Top View)
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Product Portfolio
Power Dissipation
Vcc Range (V Operating | mA
Product Range cc Range (V) Speed p g lcc (mA) StandtR( Isg2
(ns) f=1 MHz f=fax (nA)
Min | Typ 2T max Typ 21T max Typ 2T max Typ 2T max
CY62138FV30LL Industrial / 2.2 3.0 3.6 45 1.6 2.5 13 18 1 5
Automotive-A
Notes
1. NC pins are not connected on the die.
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegyp.): Ta = 25 °C.
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CY62138FV30 MoBL®

Maximum Ratings

Exceeding maximum ratings may impair the useful life of the

device. These user guidelines are not tested.
Storage temperature

Ambient temperature with
power applied

Supply voltage to ground
potential

DC voltage applied to outputs
in High Z State [3- 4]

Electrical Characteristics

Over the Operating Range

......................................................... -0.3Vto3.9V

........................................ -03Vto3.9V

DC input voltage Boal e, -0.3Vto39V
Output current into outputs (LOW) .....cceevvveeieeineen. 20 mA
Static Discharge Voltage ...........cccooeeiciiinecineene > 2001V
(MIL-STD-883, Method 3015)

—65 °C to +150 °C
Latch-up current .........ccoceviiiiiiiiii e > 200 mA

-55° + ° .

95 "Co+125°C Operating Range
Ambient [5]
Product Range Temperature Vee
CY62138FV30LL| Industrial / —-40°Cto (22Vto36V
Automotive-A +85 °C

45 ns (Industrial / Automotive-A)
Parameter Description Test Conditions : Unit
Min Typ (6] Max
VoH Output HIGH voltage loy =-0.1TmA 2.0 - - \
lon=-1.0mA, Ve 2270V 2.4 - - Vv
VoL Output LOW voltage loL =0.1 mA - - 0.4 \
loL=2.1mA, V2270V - 0.4 \Y
Viy Input HIGH voltage Vee=22Vito27V 1.8 - Vec+03V| V
Vee=27V1o36V 2.2 - Vec+03V] V
Vi Input LOW voltage Vee=2.2Vto 2.7 V|For BGA package -0.3 - 0.6 \
Vee=2.7V103.6V -0.3 - 0.8 \Y
Vce=2.2V 10 3.6 V|For other packages -0.3 - 0.6 \
lix Input leakage current GND <V < Ve -1 - +1 pA
loz Output leakage current GND < Vg £V, output disabled -1 - +1 pA
lcc Ve Operating supply current |f = f 5 = 1/tre Vee = Veemax - 13 18 mA
f=1MHz out 20 mA - 16 25
lsg4l" Automatic CE Power-down  |CE; > Vgc— 0.2V or CE,<0.2V, - 1 5 A
current—-CMOS inputs Vin2= Ve =02V, Viy<0.2V,
f = fhax (@ddress and data only),
f=0 (OE, and WE), V¢ = 3.60 V
lsgp /] Automatic CE Power-down  |CE; > Vgc—0.2V or CE;<0.2V, - 1 5 A
current—-CMOS inputs Vi Vee—0.2VorViy<0.2V,
f=0,Vgc=3.60V
Notes
V) e+ 075 o puiss durations ese than 20 ns.
5. Full device AC operation assumes a 100 us ramp time from 0 to Vc(min) and 200 us wait time after V¢ stabilization.
6. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegyp.) Ta =25 °C.
7. Chip enables (CE4 and CE;) must be at CMOS level to meet the Igg4 / Isg2 / Iccpr spec. Other inputs can be left floating.
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Capacitance
Parameter'®! Description Test Conditions Max | Unit
CiN Input Capacitance Ta=25°C,f=1MHz, Vcc = Veeyp) 10 pF
Cour Output Capacitance 10 pF

Thermal Resistance
8] L. . 32-pin 36-ball 32-pin 32-pin 32-pin .
Parameter Description Test Conditions SoIC VFBGA | TSOP Il | STSOP | TSOP | Unit
[SHN Thermal resistance | Still air, solderedona3x4.5| 44.53 38.49 44.16 59.72 50.19 |°C/W
(Junction to Ambient) |inch, two layer printed circuit
®,c | Thermal resistance |00ard 2405 | 1766 | 1197 | 1538 | 1459 |°CIW
(Junction to Case)

AC Test Loads and Waveforms
Figure 5. AC Test Loads and Waveforms

R1
Voo o ALL INPUT PULSES
. 90%

OUTPUT o—l— Vee
90%

10% 8

E R2 GND > 10%

Fall Time =1 V/ns

30 pF s
:I: ) Rise Time = 1 V/ns —
INCLUDING ~  —
JIG AND .
SCOPE Equivalent to: THEVENIN EQUIVALENT
Rt
OUTPUTe VWA oV
Parameter 25V (22Vto2.7V) 3.0V (27Vto3.6V) Unit
R1 16667 1103 Q
R2 15385 1554 Q
Rty 8000 645 19
Vin 1.20 1.75 v
Note
8. Tested initially and after any design or process changes that may affect these parameters.
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ & Max Unit
Vpr V¢ for data retention 1.5 - - V
lccor (10] Data retention current Vec =15V, CE, > Vec-0.2V Industrial / - 1 4 pA

orCE;<0.2V,V|y2 Ve -0.2V | Automotive-A
or V|N < 0.2V
tepr [ Chip deselect to data 0 - - ns
retention time
tr (12] Operation recovery time 45 - - ns
Data Retention Waveform
Figure 6. Data Retention Waveform (13]
DATA RETENTION MODE —»L
Vee Vec(min) Vpr> 1.5V / Vee(ming
|<— tcpr —> [— tR —
== N
CE / / / K\ \

Notes

9. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegyp.) Ta = 25 °C.
10. Chip enables (CE4 and CE5) must be at CMOS level to meet the Igg4/ Isg, / Iccpr Spec. Other inputs can be left floating.
11. Tested initially and after any design or process changes that may affect these parameters.

12. Full device AC operation requires linear V¢ ramp from Vpg to Veeminy > 100 ps or stable at Veminy 2100 ps. -
13. CE is the logical combination of CE4 and CE,. When CE4 is LOW and CE, is HIGH, CE is LOW; when CE4 is HIGH or CE, is LOW, CE is HIGH.
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Switching Characteristics

Over the Operating Range

45 ns (Industrial/

Parameter [4] Description Automotive-A) Unit
Min Max

Read Cycle
trc Read cycle time 45 - ns
tan Address to data valid - 45 ns
toHA Data hold from address change 10 - ns
tace CE, LOW and CE, HIGH to data valid - 45 ns
tooE OE LOW to data valid - 22 ns
t z0E OE LOW to Low Z [°] 5 - ns
twzoE OE HIGH to High z [15 16] - 18 ns
t zce CE4 LOW and CE, HIGH to Low Z [ 10 - ns
thzce CE HIGH or CE, LOW to High z [1% 18! - 18 ns
tpu CE, LOW and CE, HIGH to Power-up 0 - ns
tpp CE4 HIGH or CE, LOW to Power-down - 45 ns
Write Cycle ['7]
twe Write cycle time 45 - ns
tsce CE, LOW and CE, HIGH to write end 35 - ns
taw Address setup to write end 35 B ns
tHa Address hold from write end 0 - ns
tsa Address setup to Write Start 0 - ns
towE WE pulse Width 35 - ns
tsp Data setup to write end 25 - ns
tHp Data hold from write end 0 - ns
thzwe WE LOW to High z [15: 161 - 18 ns
t 7wE WE HIGH to Low Z ["9] 10 - ns

Notes
14. Test conditions for all parameters other than tristate parameters assume signal transition time of 3 ns or less (1 V/ns), timing reference levels of Vg typ)/2, input
pulse levels of 0 to Vcctyp), and output loading of the specified I /loy @s shown in the AC Test Loads and Waveforms on page 5.
15. At any given temperature and voltage condition, tyzcg is less than t zcg, tyzog is less than t| zog, and tyzye is less than t e for any given device.
16. thzoE, thzce, and tyzwe transitions are measured when the output enters a high impedance state.
17. The internal write time of the memory is defined by the overlap of WE, CE4 =V, and CE, = V},,. All signals must be ACTIVE to initiate a write and any of these
signals can terminate a write by going INACTIVE. Reference the data input setup and hold timing to the edge of the signal that terminates the write.
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Switching Waveforms
Figure 7. Read Cycle 1 (Address transition controlled) [18, 19]

tRC
ADDRESS X
tan
«— tona —>¢

DATA OUT PREVIOUS DATA VALID ><><><><* DATA VALID

Figure 8. Read Cycle No. 2 (& controlled) [19, 20, 21]

ADDRESS }( 5{
—_ _x‘ tRC [
CE
N /|
tace
OE 5‘
tHzoe —>
tboE ———> le— —>
le— tizoe —> HZCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
l«——— t 7cE ————» =
Vee < tpy $ \J lcc
SUPPLY *50% 50%
CURRENT N—

Figure 9. Write Cycle No. 1 (WE controlled) [21: 2223, 24]

>

< twe

ADDRESS X X

- tsce >
CE \é\ /
taw > tHa —
- tsa > 1 tpwe
WE /
NK 7
OF A4
- tsp o » tHDp
DATA 1/0 < NOTE 25 ><>< < DATA VALID
< thzoe

Notes
18. The device is continuously selected. OE, CE4 =V, CE; = V.

19. WE is HIGH for read cycle.

20. Address valid before or similar to CE transition LOW and CE, transition HIGH.

21.CE is the logical combination of CE4 and CE,. When CE is LOW and CE, is HIGH, CE is LOW; when CE, is HIGH or CE, is LOW, CE is HIGH.

22. The internal write time of the memory is defined by the overlap of WE, CE4 =V, and CE; = V. All signals must be ACTIVE to initiate a write and any of these
signals can terminate a write by going INACTIVE. Reference the data input setup and hold timing to the edge of the signal that terminates the write.

23. Data I/O is high impedance if OE = V.

24.If CE1 goes HIGH or CE, goes LOW simultaneously with WE HIGH, the output remains in high impedance state.

25. During this period, the I/Os are in output state. Do not apply input signals.
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Switching Waveforms (continued)
Figure 10. Write Cycle No. 2 (CE1 or CE2 controlled) (26, 27, 28, 29]

twe >
ADDRESS 3( X
cE Ny fsce ¥
tsa >
taw - tHa —>
L - tewe >
WE N i

je———— tgp —————>« t4p —:I

DATA 110 DATA VALID /I

Figure 11. Write Cycle No. 3 (WE controlled, OE LOW) [26: 29]

twe

ADDRESS X X
tsce

ce N Z

L < tsa —>| tpwe
WE \I\ \§\ 7(

e— tsp tHp
DATA 1/0 >N0TE 30 ><><>< >< DATA VALID >
tHzwe <— tzwe
Truth Table
E1 CE, WE OE Inputs/Outputs Mode Power
H X381 X X High Z Deselect/Power-down Standby (Isg)
X381 L X X High Z Deselect/Power-down Standby (Isp)
L H H L Data out Read Active (Icc)
L H H H High Z Output disabled Active (Icc)
L H L X Data in Write Active (Icc)
Notes

26. CE is the logical combination of CE and CE,. When CE, is LOW and CE, is HIGH, CE is LOW; when CE is HIGH or CEj, is LOW, CE is HIGH.

27. The internal write time of the memory is defined by the overlap of WE, CE4 = V)., and CE;, = V. All signals must be ACTIVE to initiate a write and any of these
signals can terminate a write by going INACTIVE. Reference the data input setup and hold timing to the edge of the signal that terminates the write.

28. Data /O is high impedance if OE = V|

29.If CE1 goes HIGH or CE, goes LOW snmultaneously with WE HIGH, the output remains iin high impedance state.

30. During this period, the 1/Os are in output state. Do not apply input signals.

31. The ‘X’ (Don't care) state for the Chip enables (CE4 and CE,) in the truth table refer to the logic state (either HIGH or LOW). Intermediate voltage levels on these
pins is not permitted.
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S(F:]ese)d Ordering Code Biaacgl;raagn? Package Type 0%‘:?;2‘9
45 CY62138FV30LL-45BVXI 51-85149 | 36-ball VFBGA (Pb-free) Industrial
CY62138FV30LL-45ZSXI 51-85095 | 32-pin TSOP Il (Pb-free)
CY62138FV30LL-45ZAXI 51-85094 | 32-pin STSOP (Pb-free)
CY62138FV30LL-45ZXI 51-85056 | 32-pin TSOP | (Pb-free)
CY62138FV30LL-45SXI 51-85081 | 32-pin SOIC (Pb-free)
CY62138FV30LL-45ZAXA 51-85094 | 32-pin STSOP (Pb-free) Automotive-A
Ordering Code Definitions
Y 621 3 8 F V30 LL - 45 XX X X
L Temperature Grade: X =1or A
| = Industrial; A = Automotive-A
Pb-free
Package Type: XX =BV orZSorZAorZor S
BV = 36-ball VFBGA
ZS= 32-pin TSOP Il
ZA = 32-pin STSOP
Z = 32-pin TSOP |
S = 32-pin SOIC
Speed Grade: 45 ns
LL = Low Power
Voltage Range: 3 V Typical
F = Process Technology 90 nm
Buswidth = x 8
Density = 2-Mbit
Family Code: MoBL SRAM family
Company ID: CY = Cypress
Document #: 001-08029 Rev. *K Page 10 of 18
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Package Diagrams
Figure 12. 36-ball VFBGA (6 x 8 x 1.0 mm) BV36A, 51-85149

TOP VIEW BOTTOM VIEW
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32-pin TSOP 1l (20.95 % 11.76 x 1.0 mm) ZS32, 51-85095

Figure 13.
—— 012
20.82
21.08 =
2 1 P SEE
— ( F s DETAIL “A*
o h/
13
. DIMENSIONS IN MILLIMETERS  MIN.
1003 VAX.
10.29 11.96 '
B /%‘;5"
B . T
31 32
TOP VIEW o
0.95
1.05
127 BSC" ’~ 939 11—
T i 120 MAX.
i \ 0.100 -
20.82 — 7
21.08 NG go-5e !
g 0.40 _|
060

DETAIL ‘A’

51-85095 *B
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Figure 14. 32-pin Molded SOIC (450 Mil) S32.45/SZ32.45, 51-85081

O
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0.817[20.7511]
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0.546[13.8681
0.566[14.3761

|

|

0.101[2.5651] I
0.111[2.819]

—

0.050[1.2701
BSC.

0.014[0.3551]

0.02000.508] |
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0.118[2,9971
MAX,

MIN.

SEATING PLANE

i [30.00400.1027
0.004[0.1021 1

DIMENSIONS IN INCHESCMM] MIN.

MAX.

PACKAGE WEIGHT 1.42gms

PART #
S32.45 [STANDARD PKG.
SZ32.45[LEAD FREE PKG.

0.006[0.152]
0.012[0.304]1
' L
“ 004701193] __| |_
0.063[1.6001
002300.584]
0.035[0.5507

51-85081 *C
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Figure 15. 32-pin TSOP I (8 x 20 x1.0 mm) Z32, 51-85056
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1850 0.05
015
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= = Y

o
n
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o

—

o
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\0
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DIMENSION IN MM

If 0.20 r 105
[ \

1 ‘%:y\ JA 1 MIN.

o_co MAX.

0°-5 0.40 J L

0.60
51-85056 *F
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Figure 16. 32-pin STSOP (8 x 13.4 x 1.2 mm) ZA32, 51-85094

2|,
DIMENSION IN MM ==
| 13.20 | MIN <T|<T
13.60 FAX: bl
1.20 | |-
11.70
11.90 MAX. g?g
= = 0.50
ORIENTATION ID f— — r TYP
—_
|:> g f =7
— — [ =1
—_ | N|oo
—_ —
= = f 3173
0.21 % SEATING PLANE
MAX. r -
i y !
St -
f AN\[0.10MM
o 0675
"MIN. GAUGE PLANE
0.30 __|
0.70 51-85094 *F
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Document Conventions

Units of Measure

W/ Cipress

Acronyms

Acronym Description
BGA ball grid array

CMOS complementary metal oxide semiconductor
1/0 input/output

OE output enable

SOIC small-outline integrated circuit
SRAM static random access memory
STSOP small thin small outline package
TSOP thin small outline package
VFBGA very fine-pitch ball grid array

WE write enable

Document #: 001-08029 Rev. *K

Downloaded from AFFOW.Com.

Symbol Unit of Measure
°C degree Celsius
MHz Mega Hertz
A micro Amperes
us micro seconds
mA milli Amperes
mm milli meter
ns nano seconds
Q ohms
% percent
pF pico Farads
\% Volts
w Watts
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