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IH5140 thru IH5145

High-Level CMOS Analog Switches

Features

« Super Fast Break-Before-Make Switching
+ SPST Switches (Typ)

Description

The IH5140 Family of CMOS switches utilizes Harris’ latch-
free junction isolated processing to build the fastest switches
currently available. These switches can be toggled at a rate of

SHON- 80ns  greater than 1MHz with fast to) times (80ns typical) and
S ¥ == 50ns faster topF times (50ns typical), guaranteeing break before
- Power Supply Currents .................... <1pA make switching. This family of switches combines the speed
of the hybrid FET DG180 family with the reliability and low
+ OFF Leakages at 25°C (Typ)............... <100pA power consumption of a monolithic GMOS construction.

+ Non-Latching with Supply Turn-Off
+ Single Monolithic CMOS Chip

+ Plug-In Replacements for IH5040 Family and Part of
the DG180 Family to Upgrade Speed and Leakage

« ToggleRate. ... . ...... ... . ... . ... ....
« Switches Signals with 15V Supplies. ... ........
« TTL, CMOS Direct Compatibility

« Internal Diode in Series with V+ for Fault Protection

Very low quiescent power is dissipated in either the ON or
the OFF state of the switch. Maximum power supply current
is 10pA (at 25°C) from any supply and typical quiescent cur-
rents are in the 10nA which makes these devices ideal for
portable equipment and military applications.

The |H5140 Family is completely compatible with TTL (5V)
logic, TTL open collector logic and CMOS logic. It is pin
compatible with Harris’ IH5040 family and part of the
DG180/DG 190 family as shown in the switching state diagrams.

Ordering Information

PART NUMBER FUNCTION TEMP. RANGE (°C) PACKAGE PKG. NO.
IH5140MJE SPST -55to 125 16 Ld CerDIP
IH5140CJE SPST 0to 70 16 Ld CERDIP
IH5140CPE SPST 0to 70 16 Ld PDIP
IH5141MJE Dual SPST -55to0 125 16 Ld CerDIP
IH5141CJE Dual SPST 0to 70 16 Ld CERDIP
IH5141CPE Dual SPST 0to 70 16 Ld PDIP
IH5142MJE SPDT -55t0 125 16 Ld CerDIP
IH5142CJE SPDT 0to 70 16 Ld CERDIP
IH5142CPE SPDT 0to 70 16 Ld PDIP
IH5143MJE Dual SPDT -55to 125 16 Ld CERDIP
IH5143CJE Dual SPDT 0to 70 16 Ld CerDIP
IH5143CPE Dual SPDT 0to 70 16 Ld PDIP
IH5144MJE DPST -55t0 125 16 Ld CERDIP
IH5144CJE DPST 0to 70 16 Ld CERDIP
IH5144CPE DPST 0to 70 16 Ld PDIP
IH5145MJE Dual DPST -55 to 125 16 Ld CerDIP
IH5145CJE Dual DPST 0to 70 16 Ld CerDIP
IH5145CPE Dual DPST 0to 70 16 Ld PDIP
IH5140MJE/883B SPST -55to 125 16 Ld CERDIP
IH5141MJE/883B Dual SPST -55 to 125 16 Ld CERDIP
IH5142MJE/883B SPDT -55to 125 16 Ld CERDIP
IH5143MJE/883B Dual SPDT -55 to 125 16 Ld CERDIP
IH5144MJE/883B DPST -55 to 125 16 Ld CERDIP
IH5145MJE/283B Dual DPST -55to 125 16 Ld CERDIP

NOTE:
1. For MIL-STD-883 compliant parts, request the /883 datasheet on the above products.
CAUTION: These devices are sensitive to electrosiatic discharge. Users should follow proper IC Handling Procedures. File Number 31 321
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1H5140 thru IH5145

Pinouts

IH5140
(PDIP, CERDIP)
TOP VIEW
p[d] ~ 6] s
Ne [2Z] 5] IN
Ne [3] [14] v-
Ne [4] i3] GND
Ne [5] 2] v,
Ne [6] 1] v+
Ne [F] [i0] NC
Ne [] [9] Ne
IH5142
(PDIP, CERDIP)
TOP VIEW
ol T [Es
Ne [Z] [15] IN
o2 ] v
sz [4] [i3] GND
NC E EVL
NC [€] [11] va
NC E [10] NC
Nc [3] BRI
IH5144
(PDIP, CERDIP)
TOP VIEW
D, [1] ™ [16] s
Ne 2] [15] IN
D [3] [14] w
s; [4] [13] GND
Ne 5] [12] v
Ne [§] [11] v+
Ne [7] [10] Ne
Ne [e] 9] NC

IH5141
(PDIP, CERDIP)
TOP VIEW
D1 [1] > 5] S
Ne [Z] 5] IN4
Ne [3] ] v
Nc [4] [13] GND
Ne [5] 2] vi.
Ne [6] 1] v+
Ne [7] 0] IN2
0[5 ol s
IH5143
(PDIP, CERDIP)
TOP VIEW
1 I -
NC E E INy
Ds [3] 1] v
83 [4] [13] GND
Sa [5] 2] v
Dy [6] [11] v
Ne [7] [10] IN,
02 8 BE
IH5145
(PDIP, CERDIP)
TOP VIEW
0 -
NE 2] 5] N
D3 3] [14] v-
83 [4] 73] GND
S4[5] 2] v,
D4 [6] [11] va
NC [7] 0] IN;
2 [&] 9] s




1H5140 thru IH5145

Functional Block Diagram
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1H5140 thru IH5145

Switching State Diagrams
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1H5140 thru IH5145

Absolute Maximum Ratings

Vato Ve <36V
Veto VD <30V
Vpto V- <30V
VptoVa . .. <22V
Vito V- <33V
VL to V|N .......................................... <30V
VLo GND L <20V
VINtoGND . ... <20V
Current {fAny Terminal) . ... ... .. ... ... ... ..., 30mA

Operating Conditions

Temperature Ranges
Military ... ... ... ... -55°C to 125°C
Commercial. .. ... 0°C to 70°C

Thermal Information

Thermal Resistance (Typical) 0, (PC/W) By (PCW)
CERDIP Package ................ 80 24

PDIP Package . . .. ............... 100 N/A
Maximum Junction Temperature

CERDIP Package .. ...........covviiaeaanaan... 175°C

PDIP Package . . ... .. .oo oot 150°C
Maximum Storage Temperature Range ....... .. -85°C to 150°C
Maximum Lead Temperature (Scldering 10s). .. .. ........ 300°C

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage o the devige. This is a siress only raling and operalion
of the device at these or any other conditions abave those indicated in the operational sections of this specification is not implied.

Electrical Specifications 25°C, V4 = +15V, V- = -15V, V| = +5Y

MILITARY COMMERCIAL
PER CHANNEL PARAMETER TEST CONDITIONS -55°C | 25°C | 125°C | o°c | 25°C | 70°c | uNITS
LOGIC INPUT
Input Logic Current, ljyH VN = 2.4V, Note 1 +1 +1 10 - +10 10 pA
Input Logic Current, Iy VN = 0.8V, Note 1 +1 +1 10 - +10 10 pA
SWITCH
Drain Source On Resistance, Ig =-10mA, 50 50 75 75 75 100 Q
DS(ON) VanaLOG = -10V to +10V
Channel to Channel rps(ony Match, - 25 (Typ) 30 (Typ) - Q
ArpS(ON)
Minimum Analog Signal Handling - +11 +10 - \Y
Capability, VanALOG (Typ) (Typ)
Switch OFF Leakage Current, Vp =+10V, Vg =-10V - 105 100 - 15 100 nA
Ip(oFF)+s(oFF) Vp = -10V, Vg = +10V - 0.5 100 - +5 100 nA
Switch On Leakage Current, Vp=Vg=-10V to +10V - +1 200 - 12 200 nA
Ipiony+sion
Minimum Channel to Channel Cross | One Channel Off; Any Cther - 54 (Typ) 50 (Typ) - dB
Coupling Rejection Ratio, CCRR Channel Switches, See
Performance Characteristics
Switch “ON" Time, ton See Switching Time Specifications and Timing Diagrams
Switch “OFF” Time, topg See Switching Time Specifications and Timing Diagrams
Charge Injection, Qqnyj See Performance - 10 (Typ) 15 (Typ) - pC
Characterislics
Minimum Off Isolation Rejection f=1MHz, R = 1009, - 54 (Typ) 50 (Typ) - dB
Ratio, OIRR C| < 5pF, See Performance
Characteristics
SUPPLY
+ Power Supply Quiescent Current, I+ | V+ = +15V, V- =-15V, 1.0 1.0 10 10 10 100 pA
- Power Supply Quiescent Current, |- gha:r;cig;iftieces Performance 1.0 1.0 10 10 10 100 pA
+5V Supply Quiescent Current, I 1.0 1.0 10 10 10 100 pA
Ground Supply Quiescent Current, 1.0 1.0 10 10 10 100 PA
|GND
NOTES:

1. Some channels are turned on by high (1) logic inputs and other channels are turned on by low (0) inputs; however 0.8V to 2.4V describes
the minimum range for switching properly. Refer to logic diagrams to find logical value of logic input required to produce ON or OFF state.

2. Typical values are for design aid only, not guaranteed and not subject to preduction testing.
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1H5140 thru IH5145

Switching Time Specifications

ton. toFF are Maximum Specifications and toy - topp is Minimum Specification

TEST MILITARY COMMERCIAL
PART NUMBER SPECIFICATIONS CONDITIONS -55°C | 25°C | 125% 0°Cc 25°C | 70°C | UNITS
IH5140, IH5141 Switch "ON" Time, toy Figure 8, Note 2 100 150 ns
Switch “OFF” Time, topg 75 125 ns
Break-Before-Make, 10 5 ns
ton - toFr
Switch “ON”" Time, toy Figure 7 150 175 ns
Switch “OFF” Time, topg 125 150 ns
IH5142, IH5143 | Switch "ON” Time, tgpy Figure 8, Note 2 175 250 ns
Switch “OFF” Time, topg 125 150 ns
Break-Before-Make, 10 5 ns
ton - toFr
Switch “ON”" Time, toy Figure 7 200 300 ns
Switch “OFF” Time, topg 125 150 ns
Switch "ON" Time, toy Figure 2, Note 2 175 250 ns
Switch “OFF” Time, topg 125 150 ns
Break-Before-Make, 10 5 ns
ton - toFr
Switch “ON”" Time, toy Figure 3, Note 2 200 300 ns
Switch “OFF” Time, topg 125 150 ns
Break-Before-Make, 10 5 ns
ton - torr
IH5144, IH5145 | Switch “ON” Time, toy Figure 8, Note 2 175 250 ns
Switch “OFF” Time, topg 125 150 ns
Break-Before-Make, 10 5 ns
ton - toFr
Switch “ON” Time, toy Figure 7 200 300 ns
Switch “"OFF” Time, topg 125 180 ns

NOTES:

1. Switching times are measured at 90% points.

2. Typical values are for design aid only, not guaranteed and not subject to preduction testing.
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