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Selection Guide
CY7C335~100 | CY7C335-83 | CY7C335-66 | CY7C335—-50 | CY7C335—-40
Maximum Operating Commercial 100 833 66.6 50
Frequency (MHz) Military 833 66.6 50 40.0
Icci (mA) Commercial 140 140 140 140
Military 160 160 160 160
Architecture Configuration Bits
The architecture configuration bits are used to program the multiplex-
ers. The function of the architecture bits is outlined in Table 1.
Table 1. Architecture Configuration Bits
Architecture
Configuration Bit Number of Bits Value Function
Co Output Enable 12 Bits, 1 Pex 0—Virgin State Output Enable Controlled by Product Term
11
Select MUX VO Macroce 1—Programmed Output Enable Controlled by Pin 14
C1 State Register 12 Bits, 1 Per 0—Virgin State State Register Output is Fed Back to Input Array
: |
Feed Back MUX | /O Macroce 1—Programmed I/O Macrocell is Configured as an Input and
) Output of Input Path is Fed to Array
C2 I/O Macrocell 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register 1/O Macrocell
Input Register I/O Macrocell Input Register Clock Input
Clock Select _
MUX 1—Programmed | ICLK2 Controls the Input Register I/O Macrocell
Input Register Clock Input
C3 Input Register 12 Bits, 1 Per 0—Virgin State Selects Input to Feedback MUX from Input
Bypass MUX— 1/O Macrocell Register
OM 11
/O Macroce 1-—Programmed Selects Input to Feedback MUX from I/O pin
C4 Output Register 12 Bits, 1 Per 0—Virgin State Selects Output from the State Register
B MUX M 11
ypass MU VO Macroce 1—Programmed Selects Output from the Array, Bypassing the State
Register
Cs State Clock MUX | 16 Bits, 1 Per /O 0—YVirgin State State Clock 1 Controls the State Register
Macrocell and 1 Per
Hidden Macrocell 1—Programmed State Clock 2 Controls the State Register
C6 Dedicated Input 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register I/O Macrocell
Register Clock Dedicated Input Dedicated Input Register Clock Input
Select MUX Cell
elee ¢ 1—Programmed ICLK2 Controls the Input Register I/O Macrocell
Dedicated Input Register Clock Input
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Table 1. Architecture Configuration Bits (continued)
Architecture
Configuration Bit Number of Bits Value Function
C7 Input Register 12 Bits, 1 Per 0—Virgin State Selects Input to Array from Input Register

Bypass MUX— Dedicated Input -
Input Cell Cell 1—Programmed Selects Input to Array from Input Pin
C8 ICLK2 Select 1 Bit 0—Virgin State Input Clock 2 Controlled by Pin 2
MUX 1—Programmed Input Clock 2 Controlled by Pin 3
c9 ICLK1 Select 1Bit 0—Virgin State Input Clock 1 Controlled by Pin 2
MUX
U 1—Programmed Input Clock 1 Controlled by Pin 1
C10 SCLK2 Select 1 Bit 0—Virgin State State Clock 2 Grounded
X
MU 1—Programmed State Clock 2 Controlled by Pin 3
CX I/0O Macrocell 6 Bits, 1 Per 0—Virgin State Selects Data from I/O Macrocell Input Path of
(11-16) | Pair Input 1/0 Macrocell Macrocell A of Macrocell Pair
Select MUX Pai
elee a 1—Programmed | Selects Data from I/O Macrocell Input Path of
Macrocell B of Macrocell Pair
3
INPUT
INPUT REGISTER REG 1O ARRAY
INPUT 0 B
MUX
PIN D Q
0 c7
ICLK1 INPUT
CLOCK >
ICLK2 1] MUX
Cé cass-4

Figure 1. CY7C33S Input Macrocell
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3 I QUTPUT REG
. —]OUTPUT BYPASS MUX
PIN 14: OE ENABLE
OUTPUT ENABLE PRODUCT TERM 0f MUX
SET PRODUCT TERM C4
lie}
EX OR PRODUCT TERM ) PIN
—1] > ;
0
SCLK1 ——{STATE
.| o g @
SCLK2 —— MUX
— C5 |
RESET PRODUCT TER 0
TO ARRAY FEED
BACK
j MUX | 1 gl INPUT REGISTER
BYPASS
| C2 MUX | Q D b
C1 | I
0
ICLKA1
INPUT cs
CLOCK —1
11 MUX
ICLK2 >
0 C335-5
TO ARRAY SHARED
INPUT
MUX |
] l
CX (11 — 18) FROM ADJACENT MACROCELL

Figure 2, CY7C335 Input/Output Macrocell
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SET PRODUCT TERM

scLkt — 2 sTATE a
1 CLK > R
SCLK2 ——— MUX

I
C5

RESET PRODUCT TERM

TO ARRAY ]

C335-6

Figure 3. CY7C335 Hidden Macrocell

SCLK2 TO OUTPUT MACROCELLS AND HIDDEN MACROCELLS

PIN1 | } -
| 1 (CLK1 1Clkz  SCLK1 TO OUTPUT MACROGELLS AND HIDDEN

MACROCELLS

%]

PIN 2 I 7

1 TO ARRAY

| ° MUX
PIN3

il ‘
— clo €335-7 1
- |

Figure 4. CY7C335 Input Clocking Scheme
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. -65°Cto +150°C ~ Lateh-UpCurrent ..ot >200 mA
Ambient Temperature with DC Programming Voltage ......................... 13.0v
Power Applied ............... SERREEEE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin22toPins8and21) ................. -0.5V to +7.0V Ambient
DC Voltage Applied to Qutputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +75°C 5V £ 10%
DClnput Voltage ....................... -3.0Vto +7.0V Industrial —40°C to +85°C SV + 10%
Output Current into Outputs (Low) ............... 12 mA Militaryl1] 35°C o +125°C 3V + 10%
Electrical Characteristics Over the Operating Rangel2]
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vee = Min,, Iog = —-3.2mA Com’l 24 A%
Viv=VmorVo  Moe——0x Mil/Ind
VoL Output LOW Voltage V¢ = Min,, IoL =12 mA Com’l 0.5 v
ViN=Vmor Vi o3 R Mil/Ind
Via Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsi3] | 2.2 v
Vi Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputsl’] 0.8 v
Irx Input Leakage Current Vss < Vin < Vee, Voo = Max. -10 10 A
Ioz Output Leakage Current Vee = Max, Vsg < Vour < Vee -40 40 HA
Isc Output Short Circuit Current | Ve = Max,, Voyr = 0.5V(4 3] =30 [ -90 [ mA
Iccr Standby Power Vce = Max., Viy = GND Com’l 140 mA
Supply Current Outputs Open Mi/Ind 0 | ma
fee :to Fre i‘éﬂpl s uent gﬁg :tx)aiiébled (in High Z State) com 0 | mA
auensy Dev?ce Operating at fMAg( External 7(fMAxg) Mil/Ind 200 mA
Capacitancels]
Parameter Description Test Conditions Min. Max. Unit
Civ Input Capacitance Vin=20V@{f=1MHz 10 pF
Cout Output Capacitance Vour =20V@f=1MHz 10 pF
1I‘I.Otet: is the “instant on” case temperature. 4. Not more than one output should be tested at a time. Duration of the

2. See the last page of this specification for Group A subgroup testing in-
formation.

3. These are absolute values with respect to device ground and all over-
shoots due to system or tester noise are included,

short circuit should not be more than one second. VoyT = 0.5V has
been chosen to avoid test problems caused by ground degradation.

5. Testedinitially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms (Commercial)
R1313Q
(4702 MIL/IND)
VO——wA— ALL INPUT PULSES
OUTPUTo——I_“' 3oV 90%
50 pF 3 ?321 2083 I/Ind) 10%
90 Mil/n

INGLUDING I j_ GND

JIG AND = = <3ns

SCOPE

(a) C335-8 (b) C335-11
R = 125Q (190Q MIL) R = 125Q (1909 MIL)

OUTPUT J_ J_ QUTPUT '
Vg = 2.00V J_ _l_

ov OV cass-9 ov ov €335-10

(c) Thévenin Equivalent (Load 1) (d) Three-state Delay Load (Load 2)

Parameter Vx Qutput Waveform—Measurement Level

tpxz (—) 15V Vv, ] ;

oH 0.5V Vx cass-12
tpxz (+) 2.6V v 0.5V _i__,_f——' Vx

oL T €335-13

tpzx (+) Vin v 0.5V J_,Jf - Von
X L] C335-14
tpzx (=) Vi v ] ;
X 0.5v VoL €335-15
tcer (—) 1.5V Vou ¥ ‘I-—'
0.5V [} ™ Vx Cass-16
tcer (+) 2.6V 0.5V J_,.If_———— Vx
VoL L C335-17
tcga (+) Vi v 0.5V J——,— VoH
X L — £335-18

Figure 5. Test Waveforms
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Commercial AC Characteristics

7C335-100 | 7C335-83 7C335-66 7C335-50

Parameter Description Min. | Max, | Min. | Max. | Min. | Max. | Min. I Max. | Unit

Combinatorial Mode Parameters

tpp Input to Output Propagation Delay 15 15 20 25 ns

tEA Input to Qutput Enable 15 15 20 25 ns

tER Input to Output Disable 15 15 20 25 ns

Input Registered Mode Parameters

twl Input and Output Clock Width HIGHDI 4 5 6 8 ns

twL Input and Output Clock Width LOWD! 4 5 6 8 ns

1S Input or Feedback Set-Up Time to Input Clock 2 2 2 3 ns

tia Input Register Hold Time from Input Clock 2 2 2 3 ns

tico Input Register Clock to OQutput Delay 18 18 20 25 ns

toH ‘Output Data Stable Time from Input Clock 3 3 3 3 ns

tion — tig | Output Data Stable from Input Clock Minus Input Regis- | 0 0 0 0 ns

33x ter Hold Time for 7C330, 7C332, and 7C3359]

tpzx Pin 14 Enable to Qutput Enabled 12 12 15 20 ns

tpxz Pin 14 Disable to Output Disabled 12 12 15 20 ns

fmaxi Maximum Frequency of (2) CY7C335s in Input Registered | 50 50 454 357 MH:z
Mode (Lowest of 1/{tico+tis) & 1/(twr +twip)C]

fmax2 Maximum Frequency Data Path in Input Registered Mode | 55.5 55.5 50 40 MHz
(Lowest of (1/(tico), 1twa+twr), Vts + )P

tICEA Input Clock to Qutput Enabled 17 17 20 25 0s

tICER Input Clock to Output Disabled 15 15 20 25 ns

Output Registered Mode Parameters

tcEA Output Clock to Output Enabled] 17 17 20 25 | ns

tCER Output Clock to Output Disabled!] 15 15 20 25 | ns

tg Output Register Input Set-Up Time from Output Clock | 8 9 12 15 ns

t Output Register Input Hold Time from Output Clock 0 0 0 0 ns

tco Output Register Clock to Output Delay 9 10 12 15 ns

tcoz Input Output Register Clock or Latch Enable to 17 18 23 30 ns
Combinatorial Output Delay (Through Logic Array)[5]

toH Output Data Stable Time from Output Clock 2 2 2 2 ns

tom: Output Data Stable Time From Output Clock (Through | 3 3 3 3 ns
Memory Array)l°]

tomz—tig | Output Data Clock Stable Time From Output Clock Mi- [ 0 0 0 0 ns
nus Input Register Hold Timel

fmaxs Maximum Frequency with Internal Feedback in OQutput | 100 833 66.6 50 MH:z
Registered Model3!

frmaxa Maximum Frequency of (2) CY7C335s in Output Registered | 58.8 50 41.6 333 MHz
Mode (Lowest of 1/{(tco + ts) & 1ty + tWH))[5]gl

frmaxs Maximum Frequency Data Path in Output Registered | 111 100 83.3 62.5 MHz
Mode (Lowest of 1/(tco), 1/(twr. + twr), 1/(ts + ty)°)

toH — tin | Qutput DataStable from Output Clock Minus InputReg- | 0 0 0 0 ns

33x ister Hold Time for 7C330, 7C332, and 7C335[6ﬁ)
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Commercial AC Characteristics (continued)

]

7C335-100 | 7C335-83 | 7C335—-66 | 7C335—50
Parameter Description Min. [ Max. | Min, [ Max. | Min. | Max. [ Min. | Max. | Unit
Pipelined Mode Parameters
tcos Input Clock to Output Clock 10 12 15 20 ns
fMAX6 Maximum Frequency Pipelined Mode (Lowest of | 100 83.3 66.6 50 MHz
1/(tcos), 1(tco), Utwe + tw)), 1(ts + tr))
fmax7 Maximum Frequency of (2) CY7C335sin Pipelined Mode | 90.9 83.3 66.6 50 MHz
(LOWf‘,St of 1/{tco + tis) or 1/tcos)
Power-Up Reset Parameters
tPOR [ Power-Up Reset Timel™ 7] | [ 1] 1| [1 ] 1 [ s
Military/Industrial AC Characteristics
7C335-83 | 7C335—-66 | 7C335—-50 | 7C335—40
Parameter Description Min. | Max. [ Min. [ Max. [ Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpp Input to Output Propagation Delay 20 20 25 30 ns
tEA Input to Output Enable 20 20 25 30 ns
ter Input to Output Disable 20 20 25 30 ns
Input Registered Mode Parameters
twH Input and Output Clock Width HIGHD! 5 6 8 10 ns
twi Input and Output Clock Width LOWD! 5 6 8 10 ns
tis Input or Feedback Set-Up Time to Input Clock 3 3 3 4 ns
tiy Input Register Hold Time from Input Clock 3 3 3 4 ns
tico Input Register Clock to Output Delay 23 23 25 30 ns
tioH Output Data Stable Time from Input Clock 3 3 3 3 ns
tion — tig | Output Data Stable from Input Clock Minus Input 0 0 0 0 ns
33x Register Hold Time for 7C330, 7C332, and 7C335(°]
tpzx Pin 14 Enable to Output Enabled 15 15 20 30 ns
tpxz, Pin 14 Disable to Output Disabled 15 15 20 30 ns
fmaxi Maximum Frequency of (2) CY7C335s in Input 384 38.4 357 29.4 MH:z
Registered Mode (Lowest of 1/(tico +tis) &
L(twr + tw)P!
fMax2 Maximum Frequency Data Path in Input Registered | 43.4 434 40 333 MH:z
Mode (Lowest of (1/(tico), 1/(twr + twr),
1{tss + tir)P!
tICEA Input Clock to Qutput Enabled 20 20 25 30 ns
tICER Input Clock to Output Disabled 20 20 25 30 ns
Output Registered Mode Parameters
tcEA Output Clock to Output Enabled BI 20 20 25 30 | ns |
tCER Output Clock to Output Disabled [°] 20 20 25 30 | ns
ts Output Register Input Set-Up Time to Output Clock { 10 12 15 20 ns
tH Output Register Input Hold Time from Output Clock | 0 0 0 0 ns
tco Output Register Clock to Output Delay 11 12 15 20 ns
tcoz Output Register Clock or Latch Enable to Combinatorial 22 23 30 35 ns
Output Delay (Through Logic Array)l>!
Notes: |
6. This sgecification is intended to guarantee interface compatibility of 7. This part has been designed with the capability to reset during system
the other members of the CY7C330 family with the CY7C335. This power-up. Following power-up, the input and output registers will be
specification is met for the devices operating at the same ambient tem- reset to a logic LOW state. The output state will depend on how the
perature and at the same power supply voltage. array is programmed.
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Military/Industrial AC Characteristics (continued)

7C335-83 | 7C335—-66 | 7C335-50 | 7C335-40

Parameter Description Min, | Max. | Min. | Max. { Min. | Max. | Min. | Max. | Unit

toH Output Data Stable Time from Output Clock 2 2 2 2 ns

toH2 Output Data Stable Time From Output Clock | 3 3 3 3 ns
(Through Memory Array)b)

tou2—ti | Output Data Clock Stable Time From Output Clock | 0 0 0 0 ns
Minus Input Register Hold Timel’]

fmaxs Maximum Frequency with Internal Feedback in Out- | 833 66.6 50 40 MHz
put Registered ModelS]

fvaxa Maximum Frequency of (2) CY7C335sin Output Regis- | 47.6 41.6 333 25 MHz
tered Mode (Lower of 1/(tco + ts) & H(twr + twp))P!

MAXS Maximum Frequency Data Path in Output Registered | 90.9 833 62.5 50 MHz
Mode (Lowest of 1/(ico), 1/(twr, + twr), 1(ts + ty))F]

toH — ti | Output Data Stable from Output Clock Minus Input | 0 0 0 0 ns

33x Register Hold Time for 7C330, 7C332, and 7C335(8]

Pipelined Mode Parameters

tcos Input Clock to Output Clock 12 15 20 25 ns

fmaxs Maximum Frequency Pipelined Mode 83.3 66.6 50 40 MHz
{Lowest of 1/{tcos), 1/(trs), or L(tco)), (trs + tr)l*]

fmax? Maximum Frequency of (2) CY7C335s in Pipelined | 71.4 66.6 50 40 MH:z
Mode (Lowest of 1/(tco + tis) or 1/tcos)

Power-Up Reset Parameters
tpOR | Power-Up Reset Timel> 7} | [ 1] | 1] | 11 [ 1] ws
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Switching Waveform
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Block Diagram (Page 2 of 2)
TO UPPER SECTION
15 =
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;_Il'__li 19
17 | node=32
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13D — node=31
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17y — 18
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11 L
—= 17
| <'_|_
]—(>
cas) |
19 16
—o}—
— E] node=35
o
3 16 24 52 a0 48 56  e4 SET node=30
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Ordering Information
fmax Icci Package Operating
(MHz) (mA) Ordering Code Name Package Type Range

100 140 CY7C335-100HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-100JC Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C335-100PC P21 28-Lead (300-Mil) Molded DIP
CY7C335~100WC w22 28-Lead (300-Mil) Windowed CerDIP

83.3 160 CY7C335-83DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335—83HI H64 28-Pin Windowed Leaded Chip Carrier
CY7C335-83PL P21 28-Lead (300-Mil) Molded DIP
CY7C335-83WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335-83DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335-83HMB Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-83LMB Lo4 28-Square Leadless Chip Carrier
CY7C335-83QMB Qo4 28-Pin Windowed Leadless Chip Carrier
CY7C335-83WMB w22 28-Lead (300-Mil) Windowed CerDIP

83.3 140 CY7C335-83HC Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-83]JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-83PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-83WC w22 28-Lead (300-Mil) Windowed CerDIP

66.6 160 CY7C335-66DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-66HI H64 28-Pin Windowed Leaded Chip Carrier
CY7C335-66P1 P21 28-Lead (300-Mil) Molded DIP
CY7C335-66WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335-66DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335-66HMB Hé64 28-Pin Windowed Leaded Chip Carrier
CY7C335-66LMB Lo4 28-Square Leadless Chip Carrier
CY7C335-66QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335-66WMB w22 28-Lead (300-Mil) Windowed CerDIP

66.6 140 CY7C335-66HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-66JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335—-66PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-66WC W22 28-Lead (300-Mil) Windowed CerDIP

50 140 CY7C335-50HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial

CY7C335-50JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-50PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-50WC w22 28-Lead (300-Mil) Windowed CerDIP
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Ordering Information (continued)
fMAx Icct Package Operating
(MHz) (mA) Ordering Code Name Package Type Range
50 160 CY7C335-50DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-50HI Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-50P1 P21 28-Lead (300-Mil) Molded DIP
CY7C335-50WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335—-50DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335—-50HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C335—-50LMB L64 . | 28-Square Leadless Chip Carrier
CY7C335-500MB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335-50WMB W22 28-Lead (300-Mil) Windowed CerDIP
40 160 CY7C335-40DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335—40HI Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335—40P1 P21 28-Lead (300-Mil) Molded DIP
CY7C335-40WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335—~40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335-40HMB He4 28-Pin Windowed Leaded Chip Carrier
CY7C335—-40LMB Lo4 28-Square Leadless Chip Carrier
CY7C335-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335—-40WMB w22 28-Lead (300-Mil) Windowed CerDIP
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,23
VoL 1,2,3
Viu 1,2,3
ViL 1,2,3
Lix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tico 9,10, 11
tis 9,10, 11
tco 9,10,11
ts 9,10,11
ty 9,10, 11
tcos 9,10, 11
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