IS61C6416AL 1IS64C6416AL m®
IS62C6416AL IS65C6416AL

PIN CONFIGURATIONS

44-Pin SOJ 44-Pin TSOP (Type ||)
A15 []1 44[1 A0
Alez 43%A1 A15 []1 4] AO
O i Al4 []2 431 A1
A13 []3 21 A2 A13 [3 421 A2
A12 [] 4 4[] 0E A12 [ 4 4[] CE
AL s w[] Us i I 401 UB
CE []e6 39[] (B CE [1s 9[] B
oo [} 7 38[] V015 1100 []7 38[] 11015
o1 [] 8 37 11014 o1 []s 373 vo14
1102 [ 9 36[] /013 1102 [] 9 36 [ 11013
1103 [] 10 35[] Vo012 1103 [] 10 351 11012
voD [ 11 34[1 GND vbD [ 11 341 GND
GND [ 12 33[] voD GND [] 12 331 vDbD
o4 [] 13 32[] 1o11 o4 []13 21 vo11
vos [] 14 31[] 1o10 vos L] 14 3L vo1o
1106 [] 15 30[] o9 Vo6 [] 15 301 /09
1107 [ 16 291 o8
1107 [] 16 29[] vos8 —
we [ 7 28] NC WE [] 17 281 NC
A10 [] 18 27[] A3 AL0 [ {18 271 A3
A9 []19 26 A4
A9 [] 19 26]] A4 A8 [ 20 5517 A5
AT [ 2 2411 A6 NC [] 22 2371 NC
NC [] 22 23[] NC
PIN DESCRIPTIONS
AO0-A15 Address Inputs B Lower-byte Control (1/00-1/07)
I/00-1/015  Data Inputs/Outputs UB Upper-byte Control (1/08-1/015)
CE Chip Enable Input NC No Connection
OE Output Enable Input \Vop Power
WE Write Enable Input GND Ground
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IS61C6416AL 1IS64C6416AL
IS62C6416AL IS65C6416AL

TRUTH TABLE

I/O PIN
Mode WE CE CE B UB I/00-/07  1/08-1/015 Voo Current
Not Selected X H X X X High-Z High-Z IsB1, IsB2
Output Disabled H L H X X High-Z High-Z Icci, Icc2
X L X H H High-Z High-Z
Read H L L L H Dour High-Z Iccl, lcc2
H L L H L High-Z Dout
H L L L L Dour Dour
Write L L X L H Din High-Z Icc1, lec2
L L X H L High-Z DN
L L X L L DiN DiN
ABSOLUTE MAXIMUM RATINGS®W
Symbol Parameter Value Unit
VTERM Terminal Voltage with Respect to GND -0.5t0 +7.0 \%
TstG Storage Temperature —-65to +150 °C
P Power Dissipation 15 W
lout DC Output Current (LOW) 20 mA

Notes:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect reliability.

OPERATING RANGE (IS61C/62C6416AL)

Range Ambient Temperature  Vop
Commercial 0°Cto+70°C 5V + 10%
Industrial -40°Cto +85°C 5V £ 10%

OPERATING RANGE (IS64C/65C6416AL)

Range Ambient Temperature  Vbp
Automotive  -40°Cto+125°C 5V = 10%
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CAPACITANCE®?

Symbol Parameter Conditions Max. Unit
CN Input Capacitance VIN = OV 5 pF
Cout Output Capacitance Vout = 0V 7 pF
Notes:

1. Tested initially and after any design or process changes that may affect these parameters.
2. Test conditions: Ta = 25°C, f =1 MHz, Vopb =5.0V.

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vob = Min., loH =—-4.0 mA 2.4 — \%
VoL Output LOW Voltage Vob = Min., loL = 8.0 mA — 0.4 \%
VIH Input HIGH Voltage 2.2 Vop + 0.5 \%
Vi Input LOW Voltage® -0.3 0.8 \Y
ILi Input Leakage GND < VIN< VDD Com. -1 1 pA
Ind. 2 2
Auto. -5 5
ILo OutputLeakage GND < Vout < VbD Com. -1 1 MA
Outputs Disabled Ind. -2 2
Auto. -5 5
Note:

1. ViL = =3.0V for pulse width less than 10 ns.

4 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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IS61C6416AL 1IS64C6416AL
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IS61C6416AL/IS64C6416AL
POWER SUPPLY CHARACTERISTICS®Y (Over Operating Range)

-12 ns -15ns
Symbol Parameter Test Conditions Min.  Max. Min. Max. Unit
lcct Voo Operating Vo = Vop max., CE = ViL Com. — 40 mA
Supply Current louT=0mA,f=0 Ind. — 45
Auto. — 50
lcc2 Vop Dynamic Operating VoD = Voo max., CE = ViL Com. — 50 mA
Supply Current lout = 0 A, f = fwax Ind. — 55
Auto. — 60
typ.® — 35
IsB1 TTL Standby Current VoD = VoD MAX., Com. — 1 mA
(TTL Inputs) VIN = ViK or ViL Ind. — 1
CE>Vmh,f=0 Auto. — 1
Is2 CMOS Standby VoD = VoD MAX., Com. — 350 PA
Current (CMOS Inputs) CE <Vbp-0.2V, Ind. — 400
ViN>Vop-0.2V, or Auto. — 450
ViNn=0.2V, f=0 typ.® — 200
Note:
1. At f=fvax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
2. Typical values are measured at Vob = 5V, Ta = 25% and not 100% tested.
IS62C6416AL/IS65C6416AL
POWER SUPPLY CHARACTERISTICS® (Over Operating Range)
-35ns -45ns
Symbol Parameter TestConditions Min.  Max. Min.  Max. Unit
lcc Averageoperating CE=ViL, Com. — 10 mA
Current ViN=ViHOr ViL, Ind. — 15
[10=0mA Auto. — 20
lecl VopDynamicOperating ~ Vop=Max., CE=ViL Com. — 35 mA
Supply Current lout=0mA, f=fmax Ind. — 40
VIN=VIHOrViL Auto. — 45
Is1 TTL Standby Current Voo=Max., Com. — 1 mA
(TTLInputs) ViN=ViHorViL, CE>VH, Ind. — 15
f=0 Auto. — 2
Is2 CMOS Standby Voo=Max., Com. — 5 PA
Current(CMOSInputs)  CE=Vpp—0.2V, Ind. — 10
ViN=VDD-0.2V, Auto. — 15

orVingVss+0.2V, f=0

Note:
1. At f=fvax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
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READ CYCLE SWITCHING CHARACTERISTICS® (Over Operating Range)

-12 -15 -35 -45

Symbol Parameter Min. Max. Min.  Max. Min. Max. Min.  Max. Unit
tre Read Cycle Time 12 — 15 — 3B — 45 — ns
taa Address Access Time — 12 — 15 — 35 — 45 ns
toHa Output Hold Time 3 - 3 — 3 — 3 — ns
tace CE Access Time — 12 — 15 — 35 — 45 ns
tooe OE Access Time — 6 — 7 — 10 — 20 ns
tHzoe® OE to High-Z Output 0 0 6 0 10 0 15 ns
tLz0E@ OE to Low-Z Output 0 — 0 — 3 — 5 — ns
thzce? CE to High-Z Output 0 7 0 8 0 10 0 15 ns
tLzce@ CE to Low-Z Output 2 — 2 — 3 — 5 — ns
tea LB, UB Access Time — 6 — 6 — 35 — 45 ns
tzp LB, UB to High-Z Output 0 6 0 10 0 15 ns
tiz LB, UB to Low-Z Output 0o — 0 — 0 — 0 — ns

Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0
to 3.0V and output loading specified in Figure 1.
2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage. Not 100% tested.

3. Not 100% tested.

AC TEST CONDITIONS

Parameter Unit

Input Pulse Level 0V to 3.0V

Input Rise and Fall Times 3ns

Input and Output Timing 1.5V

and Reference Level

OutputLoad See Figures 1 and 2
AC TEST LOADS

480 Q 480 Q
5V 5V

OUTPUT

30 pF 255 Q

OUTPUT

5 pF 255 Q

Including Including
jig and jig and
scope — = scope — —
Figure 1 Figure 2
6 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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AC WAVEFORMS

READ CYCLE NO. 1¢2 (Address Controlled) (CE = OE = Vi, UB or LB = Vi)

< trc >

ADDRESS X

<« trma— »
< toHa—>
< toHA >
DouTt PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 23

READ1.eps

-« tRC4>
ADDRESS
< _taa—— 3 <> toHa
OE Sk /
/
<—tpoE—> < » tHzoE
CE 5\ <> tizoE %
—tace ‘¢t HZCE —»
tLzce 4= >
LB, UB \ /
N /
-« tea—> -« »— tHzB
tizs >
Dout HGHZ X DATA VALID
UB_CEDR2.eps

Notes:

1. WE is HIGH for a Read Cycle. -

2. The device is continuously selected. OE, CE, UB, or LB = ViL.
3. Address is valid prior to or coincident with CE LOW transition.

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 7
Rev.B1
01/27/2020

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IS61C6416AL
IS62C6416AL

1IS64C6416AL
IS65C6416AL

WRITE CYCLE SWITCHING CHARACTERISTICS®® (Over Operating Range)

-12 -15 -35 -45

Symbol Parameter Min.  Max. Min.  Max. Min. Max. Min. Max. Unit
twe Write Cycle Time 12 — 15 — 3B — 45 — ns
tsce  CE to Write End 9 — 2 - 25— 3B — ns
taw Address Setup Time 9 — 12 — 25 — 3B — ns

to Write End
tHA Address Hold from Write End 0 — 0 — 0 — 0 — ns
tsa Address Setup Time 0 — 0 — 0 — 0 — ns
tws LB, UB Valid to End of Write 9 - 2 — 5 — 3B — ns
trwer  WE Pulse Width (OE =High) 9 — i/ 25— K] J— ns
trwe2  WE Pulse Width (OE=Low) 9 — 2 - 25— K — ns
tsp Data Setup to Write End 6 — 9 — 20 — 25— ns
tHp Data Hold from Write End 0 — 0 — 0 — 0 — ns
tizwe®  WE LOW to High-Z Output — 6 — 6 — 20 — 20 ns
tizwe®  WE HIGH to Low-Z Output 3 — 3 — 5 — 5 — ns
Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V

and output loading specified in Figure 1.

2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage. Not 100% tested.
3. The internal write time is defined by the overlap of CE LOW and UB or LB, and WE LOW. All signals must be in valid states to
initiate a Write, but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the
rising or falling edge of the signal that terminates the write.
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AC WAVEFORMS

WRITE CYCLE NO. 1 (WE Controlled)®?

twe —
ADDRESS X VALID ADDRESS X
tsh l«—»|<«— tsce <> tha
CE sL /
| /Z
<« taw
<«—tPwEL /
WE trwe2 J
< tPBw
UB, LB 7!
< tHZWE—i <« tLzwe—»
HIGH-Z S
DouT DATA UNDEFINED
/l N
<«— tsp—>» <« tHp>
DIN DATAIN VALID
UB_CEWRL1.eps

Notes:
1. WRITE is an internally generated signal asserted during an overlap of the LOW states on the CE and WE inputs and at least
one of the LB and UB inputs being in the LOW state.

2. WRITE = (CE) [ (LB) = (UB) | (WE).
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WRITE CYCLE NO. 2 (CE is HIGH During Write Cycle) (::2)

ADDRESS

&l
W
ol

DouTt

twe >
>< VALID ADDRESS ><
<«—>—tHa
/ N
_/ N
LOW
taw
tpwel
NN 4
NN /|
tsa = > teew
N /
N y4
<— tHzwE—> <— tizwe »‘
HIGH-Z /_
DATA UNDEFINED
N——
<«— tsp—>»|<—tHD >
* DATAIN VALID *

UB_CEWR2.eps

WRITE CYCLE NO

. 3(OE is LOW During Write Cycle)

ADDRESS

&
@
ol

Dout

DIN

twe
>< VALID ADDRESS ><
<«—>—tHa
LOW
LOW
taw
‘ trwe2
j X\ 7!
tsa <> traw
N pad
<«—tHzwE —> <« tizwe »‘
HIGH-Z -
DATA UNDEFINED |
N—
<— tsp—>|<—tHD >
DATAIN VALID

UB_CEWR3.eps

Notes:

1. The internal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling

edge of the signal that terminates the Write.
2. 1/0 will assume the High-Z state if OE 2 ViH.

10
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WRITE CYCLE NO. 4 (UB/LB Back to Back Write)

ADDRESS

&l
@
ml

Dout

DIN

l«—— twc —— »le———— twc ———»
>< ADDRESS 1 X ADDRESS 2 ><
> < {sa
LOW
—> <-tHa > <tHa
N\ < tsp > /
N /
< trew > <-trew >
/
WORD 1 WORD 2
tHzWE —«—> < tLzwe >
HIGH-Z -
DATA UNDEFINED €
—> tHo > tHo

tso
DATAIN
VALID

tso
DATAIN
VALID

UB_CEWR4.eps
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DATA RETENTION SWITCHING CHARACTERISTICS

Symbol  Parameter Test Condition Min. Max.  Unit
Vor VopforData Retention See DataRetention Waveform 20 55 \
Ior DataRetention Current Vop=2.0V,CE>Vop-0.2V Com. — 0 PA
ViN>Vop-0.2V, or VIN< Vss + 0.2V Ind. — 100
Auto. — 125
typ. @
tsor Data Retention Setup Time See DataRetentionWaveform 0 — ns
trROR Recovery Time See DataRetentionWaveform tre — ns
Note:
1. Typical Valuesare measured atVob =5V, TA=25°C and not 100%tested.
DATA RETENTION WAVEFORM (CE Controlled)
tspr L Data Retention Mode

12

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Downloaded from AFFOW.Com.

Rev.B1
01/27/2020


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IS61C6416AL 1IS64C6416AL
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ORDERING INFORMATION: IS61C6416AL

Industrial Range: —40°C to +85°C

Speed (ns) Order Part No. Package
12 IS61C6416AL-12KLI 400-mil Plastic SOJ, Lead-free
IS61C6416AL-12TLI 44-pin TSOP-II, Lead-free

ORDERING INFORMATION: 1S64C6416AL
Automotive Range: —40°C to +125°C

Speed (ns) Order Part No. Package

15 IS64C6416AL-15TLA3 44-pin TSOP-II, Lead-free
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b2
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o\ AlA

Al S

e b SEATING PLANE

DI
SIBIL
TP A (328
i AL [ 206
I I A3 063
I b |0.3¢
f 2 |06¢
\{C’ 1 D |84
N £ (1005
A3 EL [10.0
E2 | ¢
e 1
D | 0

NOTE :

1. Controlling dimension : mm

2. Dimension D and E1 do not include mold p

3. Dimension b2 does not include dambar prc

4. Formed leads shall be planar with respect
at the seating plane after final test.

5. Reference document : JEDEC SPEC MS(

[m] TITLE

44L 400mil SOJ

Package Outline REY
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DETAIL A

G G E G L G L

GAUGE PLANE

Al

SAETING PLANE

NOTE :

Sl DIMENSTON
MIN.  NOM,
A 1.00
Al 005
Ac 095 1.00
o 030
D 1861841
E 11561176
1 10031016
e 0.80 B
0.40
L1 0.5 BS
/1) 0.800 R
© 0

1. CONTROLLING DIMENSION : MM
2. DIMENSION D AND E1 DO NOT INCLUDE MOLD PR
3. DIMENSION b DOES NOT INCLUDE DAMBAR PRO

441 400mil TSOP-2
TITLE Package Outline

REV.
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