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A Current Mode Filter with Operate on a Low Voltage Supply

Saner Sa-ad' and Darunee Chaythong]

Abstract

A CMOS differential current mode integrator is presented. A current mode tunable
integrator is designed based on low input impedance current mirror and can operate under low
supply voltage. A high current gain is resulted from the compensation to the loss in this integrator
circuit. A prototype 3" order low pass active filter is then designed based on low sensitivity
ladder technique using the proposed integrator. The filter is designed in a standard 0.5 pm CMOS
technology to have cutoff frequency of 200 MHz and can be electronically tuned from 92-250
MHz. In addition the filter can be independently tuned and therefore, different types of filter can

be achieved in using the same circuit. i.e., Butterworth and Chebyshev filters.

Keywords: simulation of LC ladder filter, Current mirror, differential current mode integrator,

current mode filter.
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a 4 4 Vo
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1

Vi=1Z=— (I -1 (4.16)
1 1“1 SCI"i‘GS( in 2)

1
L =VY = [ S5 (4.17)
2 242 SLZ( 1 3)
V=7, =R L P (4.18)

sCETE,.

VAU i (4.16) Saaumsh (4.18) imswdouswssulioglugivesnszua

dumsnlasuglaumsdromanudmmu R, 0218

v
Rﬂlzi_l(fm SL) A == = X (1, =1) (4.19)
P P
Vel [
. RP[R_I _R_BJ e\ L B a7 (4.20)
2 B
Vv, Z
ES: = Ei(fz) => L=X,(1) (4.21)

aumsi (4.19) Saoums i @.21) unsnldousmswulieggivosdinszug Tao

]
=

WX, X, uaz X, feilsddumsaieTenvonsnssuiinsmesmauluTvuanszua i
limasdanarmeandeanuavesginsel R L uaz C luasesnsesnnuadimusudui 3
HUVRDHIU
A 1 o T a o sy ¥ o d‘
diounudriladunisdisTouvesrsesduiinsaesi ldgminausluunii 3 aq
n ¥
x, X,,uayX,, seldn

1
V=TT (] G G 4.22
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I =—<([=1I 4.23
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AIUNTU (Inverse Chebyshev) IUUILEH@ (Bessel) LAZUULIDARNAR (Elliptic) fimanua
nilusiRounoiuti (radss) ganadé'uﬁuﬁmuﬁaﬁuﬁuﬁQa Fafulumshanudimiu &
fudszquazvamiamiioni i Innmseiunas guvenes nsosnnuanesnuuy 14
NuAimnLd19 miududeafuidsuavesgunsalluases Wiy laudaaui
inzdufuau TR 1de9ns Goniimsiii myminads (Scaling) MIAAAANNTILUIDON
Tt 2 nuude msamanevinatazmssnaniang

L. MSTNaN1VUIA (Magnitude scaling)

msminaneung femsasunlasiduiiuausuesgUnsalyndaluasesdiods

Usznou &, Tavhduiuauduosgunsailursesnsesnnudsznonlidae

1
Zy=R ,Z,=joL wag Z.=—— (4.26)
JjoC
YUIAUBIDUALAUTYDIIINT AID
1
Zy=R ,|Z,|=wL unz |Z.|=— (4.27)
=R J2]=oL w7
fMuadasIEIuveIms ULz MIoan Aeana k91897
k
k,|Zo| =k, R k,|Z,|=k,0L uag &, |Z.|= "= (4.28)
wC
A1guUnsol lmin1dluaees fe
R, =k,R (4.29)
Lﬂe\l‘ = kmL (430)
1
oMl (4.31)

2 mﬁmﬂmmmw% (Frequency scaling)

msmnanianwd femsulFoundasinnd Tnehinssnudemsufiuaudvos
Annudunu R udziinaduiduiitauduesaniamiloni L uazfaufiulszy ¢ Tag
fviualisasimsanananudimidy k, Tasiia k, BAwify 271, iile £, fio

@

1 P = u 3 9 o v A
AANUDANDEHYBINITNTBNNND Az Idagnsal lmilulees fe

R, =R (4.32)
1
L,,=—1L (4.33)
kf
1
-] (4.34)
kf
o s A = Y o ] &
TIUTUNTUNUMTANANWNUUIAUAZNITTLNAANTUD 'il&llﬂﬂ"IQﬂﬂ‘imclﬁllnlu’Nﬂi o
R, =k,R (4.35)
k
L =Zimp (4.36)
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Tien e P2 Pae2) T FienTicpn) Faeon Fapn
Tion T P20 T30 T Tien Taeon T20o2) Taon T
T](pl_lr.’.lpl)rzfpz)r:‘)(pl) +T](p!)rl(pZ)T2(pl)TJ(p2} 4

Tien Taen Fap2) T Tiepn Faeon P22y Facp2)

1| Tupn

3

A TienTaon T2 T3 * T i Tapn T T
Tion 200 T30 Tacp2) T Tipn Taon Fa o Facpzy T

Tien P22 B3en T3e2) T 1o P20p2) Facon Facpny +

Do P25 30e0 F3052) T P20 P2(52) T30 F3(02)
TienTien P20 Do Tien Taen) T Tien Taeon Tagp)
T T2t P22 T Tien Tip2 Baipn T Fien T2eon Taon +
i T P20 B30 ¥ TonT20on Tacon F Tien Taen T T+
= E Daen P20 T30 T UG Tien T3 T T T2 Taen T
Tl

1p0 P20 53020 T e T202 B30 T Do 2o Faony T
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3 2
a,s +hs" +e,s
3 2
ays” +(b, +b,)s" +(c, +c,,+c,)s+2

SHLPFU) il

4 (4.46)

o PV ' o o v g
1141’11146&1?\6’3?!1& ﬂ'lﬂ’J'lllhl'.]“lfﬂi’lQﬂilﬁﬂﬂ%]ﬂﬂ?lﬂ'ﬂﬂi3’13‘ Czu.axmmnﬂi:ig C3

flo
3 2
SH,_,,,.-{s) e asls +(bsz +b32).5‘ +C:2S (4 47)
C, - 3 2 '
a,s” +(b, +b,,)s" +(c, +c, +c;)s+2
3 2
§Hur(5) ays” +b,ys” +eys (4.48)
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a,s” +(b, +b,)s" +(e, +¢€,, +C,3)s+2
3 2
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:(eq)LFF = il 3 (4.55)
(HLPF (S))
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Hypp(s) = 2(#)H, (s) Hl) (4.56)
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v oA
A599AUD 1A Ao

Liepyier = 1o o
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+ 7
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(4.57)
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e 1290708

ual Complementary Pair
lus Inverter

[he MC14007UB multi-purpose device consists of three
channel and three P-channel enhancement mode devices packaged
provide access to each device. These versatile parts are useful in
erter cireuits, pulse—shapers, lincar amplifiers, high input
pedance amplifiers, threshold detectors. transmission gating, and
ctional gating.

Diode Protection on All Inputs

Supply Voltage Range = 3.0 Vdc to 18 Vde

Capable of Driving Two Low-power TTL Loads or One Low—power
schottky TTL Load Over the Rated Temperature Range
Pin—for-Pin Replacement for CD4007A or CD4007UB

I'his device has 2 outputs without ESD Protection. Anti-static
recautions must be taken.

\XIMUM RATINGS (Voltages Referenced to Vgg) (Note 2.)

ymbol Parameter Value Unit
Vpp DC Supply Voltage Range -0.5t0 +18.0 \%
n Vout | Input or Output Voltage Range -0.5toVpp+ 0.5 Vv
(DC or Transient)
v lout Input or Qutput Current +10 mA
(DC or Transient) per Pin
Pp Power Dissipation, 500 mw
per Package (Note 3.)
Ta Ambient Temperature Range -55t0+125 °C
Tstg Storage Temperature Range —65to +150 °C
T Lead Temperature 260 °C
(8-Second Soldering)

Maximum Ratings are those values beyond which damage to the device
may occur.

Temperature Derating:

~lastic *P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

his device contains protection circuitry to guard against damage due to high
ic voltages or electric fields. However, precautions must be taken to avoid
lications of any voltage higher than maximum rated voltages to this
—-impedance circuit. For proper operation, Vj, and Vg, should be constrained
1e range Vgs = (Vin or Vout) = Vpp.

Inused inputs must always be tied to an appropriate logic voltage level (e.g.,
er Vgg or Vpp). Unused outputs must be left open.

emiconductor Components Industries, LLC, 2000 1

rch, 2000 ~ Rev. 3

ON Semiconductor

http:/lonsemi.com
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MARKING
DIAGRAMS
14

PDIP-14
PSUFFIX & MC14007UBCP
CASE 645 Lo AWLYYWW
1
14
g
D SUFFIX
CASETSqn | HROWLOAW
5 OO0
1
14
RRAAA
TSSOP-14 14
DT SUFFIX 007U
CASE 948G L ALYW
HEEHE
:
14
Annonnn
SOEIAJ-14
E SUREIX MC14007U
CASE965 |o AWLYWW

OoOooOo0oog
1

= Assembly Location
= Wafer Lot
= Year

WW or W = Work Week

ORDERING INFORMATION

Device Package Shipping
MC14007UBCP PDIP-14 2000/Box
MC14007UBD SOIC-14 55/Rail
MC14007UBDR2 | SOIC-14 |2500/Tape & Reel
MC14007UBDT TSSOP-14 96/Rail
MC14007UBF SOEIAJ-14 See Note 1.
MC14007UBFEL |SOEIAJ-14 See Note 1.

1. For ordering information on the EIAJ version of
the SOIC packages, please contact your local
ON Semiconductor representative.

\ -P‘u.blvi.catio.nbrder Nljmﬂér:
MC14007UB/D



MC14007UB

PIN ASSIGNMENT

D-Pgl] 1 14 [ Voo
SPgl] 2 131 DRy
GATEg [ 3 12 [] OUTe
She (] 4 1] $F¢
DNl 5 10 [] GATE;
GATEA[] 6 91 SN
7

Vss [ 81 DNy

D=DRAIN
S$=80URCE

SCHEMATIC

;
7.1

:

%

(')u-s o w (IJ—A);R,‘
L=

INPUT | QUTPUT CONDITION INPUT @—eé-0—4 ol
1 A=C B=0OPEN B A L
0 A=B, C=0PEN J
7 © Vss

Substrates of P-channel devices internally
connected to Vpp; substrates of N—channel
devices internally connected to Vgs.

Figure 1. Typical Application: 2-Input Analog Multiplexer

r;tt;')':ﬂonseﬁ-\.i.com
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MC14007UB

.ECTRICAL CHARACTERISTICS (Voltages Referenced to Vss)

Voo - 55°C 25°C 125°C
Characteristic Symbol | Vdc Min Max Min Typ (4) Max Min Max | Unit
utput Voltage ‘0" Level VoL 5.0 —_ 0.05 — 0 0.05 — 0.05 Vdc
Vin= Vppor0 10 — 0.05 — 0 0.05 — 0.05
15 e 0.05 — 0 0.05 — 0.05
Vin=00r Vpp “1" Level Vou 5.0 4.95 — 4.95 5.0 — 4.95 — Vdc
10 9.95 — 9.95 10 — 9.95 —
15 14.95 — 14.95 15 — 14.95 -
put Voltage “0" Level ViL Vdc
(Vo = 4.5 Vdc) 5.0 — 1.0 — 2.25 1.0 — 1.0
(Vo =9.0 Vdc) 10 — 2.0 — 4.50 20 -— 2.0
(Vo = 13.5 Vdc) 15 - 25 = 6.75 25 — 25
(Vo = 0.5 Vdc) “1" Level Vi 5.0 4.0 — 4.0 2.75 — 4.0 — Vdc
(Vo =1.0 Vdc) 10 8.0 — 8.0 5.50 — 8.0 s
(Vo =1.5Vdc) 15 12.5 — 125 8.25 —_ 12.5 —
atput Drive Current loH mAdc
(Von = 2.5 Vdc) Source 5.0 -3.0 — ~-24 -50 — -1.7 —
(Von = 4.6 Vdc) 50 -0.64 — -0.51 -1.0 — -0.36 -
(Vo = 9.5 Vdc) 10 -1.6 — -1.3 -25 — -0.9 —
(Von = 13.5 Vdc) 15 -4.2 — -34 -10 — -24 —
(VoL = 0.4 Vdc) Sink loL 5.0 0.64 — 0.51 1.0 —_ 0.36 — mAdc
(VoL = 0.5 Vdc) 10 1.6 — 1.3 2.5 — 0.9 —
(VoL = 1.5 Vdc) 15 4.2 e 3.4 10 - 24 —
out Current lin 15 — +0.1 - +0.00001 | £0.1 — +1.0 | uAdc
out Capacitance Cin - — — — 5.0 7.5 — - pF
(Vin=0)
riescent Current oo 5.0 — 0.25 — 0.0005 0.25 — 7.5 uAdc
(Per Package) 10 — 0.5 —_ 0.0010 0.5 — 18
15 — 1.0 — 0.0015 1.0 — 30
tal Supply Current (5.) (6.) I 5.0 It = (0.7 pA/kHz) f + Ipp/6 uAdc
(Dynamic plus Quiescent, 10 It = (1.4 pA/kHz) f + Ipp/6
Per Gate) (C_ = 50 pF) 15 It = (2.2 pA/kHz) f + Ipp/6

Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC's potential performance.
The formulas given are for the typical characteristics only at 25°C.
To calculate total supply current at loads other than 50 pF:

IT{CL) = I7(50 pF) + (C( - 50) Vfk

re: |y is in pA (per package), Ci in pF, V = (Vpp — Vss) in volts, fin kHz is input frequency, and k = 0.003.

4ﬁftb':iionsémi:com
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MC14007UB

NITCHING CHARACTERISTICS (7'} (C| = 50 pF, Ta = 25°C)

Voo
Characteristic Symbol Vdc Min Typ (8) Max Unit
utput Rise Time triH ns
triw = (1.2 ns/pF) C_ + 30 ns 5.0 90 180
triH = (0.5 ns/pF) C + 20 ns 10 45 90
trin = (0.4 ns/pF) C + 15 ns 15 35 70
utput Fall Time true ns
true = (1.2 ns/pF) C_ + 15 ns 50 75 150
trhL = (0.5 ns/pF) C_ + 15 ns 10 40 80
trHL = (0.4 ns/pF) Cy + 10 ns 15 30 60
irn-0ff Delay Time tpLH ns
tpLH = (1.5 ns/pF) Cy + 35 ns 5.0 60 125
tpLy=1(0.2 ns/pF) C + 20 ns 10 30 75
tpLy = (0.15 ns/pF) CL + 17.5ns 15 25 55
irn-On Delay Time tpHL ns
tpHL = (1.0 ns/pF) C_ + 10 ns 5.0 60 125
tpyr = (0.3 ns/pF) CL + 15 ns 10 30 75
tpHL = (0.2 ns/pF) C + 15 ns 15 25 55
The formulas given are for the typical characteristics only. Switching specifications are for device connected as an inverter.
Data labelled “Typ" is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
All unused inputs connected to ground. All unused inputs connected to ground.
0 20 . : -
> a A Vigs= 15V
= 7 # —
- T ol o l / A el
40 % 16
Vas=-50Vec}[ b aE /, E /2 fle Tk
g0} @ Ta=-85°C a ’/' / / 12 /fﬁ
b ?\Hf?sco iy // 4 i s AR
[ ¢ Ta=+125° 7 a Ty=—55°C |
c A
_12 ,/ b /b / E 80 / // b TA:+25:C st
[ ,//c \(\ ] l ¢ Ta=+125C_|
. " —10vid= a|f> 5w 4 = 4 a
M - 4 / 2 T b} 5.0Vvde
// / l Cc
2 A1 /1 / 0
-10 -80 -6.0 -4.0 -20 -0 0 20 40 6.0 80 10

Vps, DRAIN VOLTAGE (Vo)

Figure 2. Typical Output Source Characteristics

Vs, DRAIN VOLTAGE (Vdg)

Figure 3. Typical Output Sink Characteristics

These typical curves are not guarantees, but are design aids.
Caution: The maximum current rating is 10 mA per pin.

L
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MC14007UB

20ns |-— 20ns
% Voo
Vin 20%
10% Vg
teHL tetH
90":5: Ver
Vout 10%
Ver
e nH L—

Figure 4. Switching Time and Power Dissipation Test Circuit and Waveforms

APPLICATIONS

'he MC14007UB dual pair plus inverter, which has
ess to all its elements offers a number of unique circuit
lications. Figures 1, 5, and 6 are a few examples of the
sice flexibility.

+Voo

DISABLE SoﬁL—j

g
%
B

X =Don't Care

Figure 5. 3—State Buffer

s e 0 A T A 5

http:llonsemi.t':.br.ﬁ

Substrates of P~channel devices internally connected to Vpp:
Substrates of N-channel devices internally connected to Vgs.

Figure 6. AO| Functions Using Tree Logic



MC14007UB

PACKAGE DIMENSIONS

P SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06
ISSUE M

-

NN R
14 8

O

W

TATATATATATAT
A

—F

NOTES

DIVENSIONING AND TOLERANCING PER ANS|
Y14.5M 1982,

CONTROLLING CIMENSION INCH
DIMENSION L TO CENTER CF LEADS WHEN
FCRMED PARALLEL

. DIVENSION B DOES NOT INCLUDE MCLD FLASH

L R 1

V=

e bum

ettt — )~

-K

1

P7pPL

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A-03
ISSUE F

=

q_HQHH“H_H_EP

-

~C

—-H-—Dum_ _H

= -

SEATING

® . | , [&]0250010B[B@]
H_H_%:H_H_HH‘_L
G

2T

Rxasuj |4_ -J F L—

G

i,

(©]0250010B[ T B ®[AG)]

s SRR R

B
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. ROUNDED CORNERS OFTIONAL
INCHES | MLUMETERS
DIM] MN | MAX | MN | MAX
A [ o715 | o7m | 1816 | 1880
B | 0240 | 0260 | 610 | 660
C | 0145 | 0185 | 369 | aso
D[ 0015 | 0021 | 038 053
F | 0040 | 000 | 102 | 178
G| 0100BSC 254ESC
Hl o2 006 | 12| 241
J | omso0i5] on| o3
K| 05 [ 0135 2@ | 343
L | 020 | 0310 737 | 787
M| — | °] — 1 10°
N | 0015 | oo® | 088 101
NOTES:
1. DIVENSIONING AND TOLERANCING PER ANSI
Y1450, 1962

2. CONTROULING DIMENSICN: MLLINETER.

3. DIVENSIONS A AND B DO NOT INCLLDE
MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.008)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION ALLOWAELE DAVBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL

N EXCESS CF THE D DIVENSION AT
MAXIMUMMATERIAL CONDITICN.
MLUMVETERS | INCHES
| DM MN | MAX | MIN | mAX
Al 8% | ers| 03w | 034
B | 30| 400 0150 | 0.157
C| 135 175 0054 | ooes
D | 035 [ 049 oo [ 0oe
F| 040 ] 125] 006 | 00¢9
G| 12iBC QUS0BSC
J | 019 ] 025 oo | 0om
K| 010 ] 025 ooo4 | oooe
M| o°| 7°] o0°] 7°
P | 580 | 620 0228 | 024
R| 025 050 oot | oo
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PACKAGE DIMENSIONS

DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948G-01
ISSUE O

14X K REF NOTES:
1. DINENSICNING AND TOLERANCING PER ANS!

0.10(0.004)MW | T| U vV Y1450 1982
$[ ¢ )®| I ©i ©| 2. CONTROLLING DIVENSION MLUINVETER
:3|015(0005)|T|U©| 3. DIVENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSICNS CRGATE BURRS. MOLD
T HHHHHHH FLASH CR GATE BURRS SHALL NOT EXCEED

0 25 (0 010) | 0.15(0.008) PER SICE )
l 4 DIVENSION B OCES NOT INCLUDE

INTERLEAD FLASH OR PROTRUSICH
INTERLEAD FLASH OR PROTRUSICN SHALL NOT
EXCEED
0.25(0.010) PER SICE
5. DIVENSION K DOES NOT INCLUDE DAVBAR
PROTRUSION. ALLOWABLE DAVBAR
F PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN

EXCESS CF THE K DIMENSION AT MAXIMUM
DETAIL E MATERIAL CONDITION.
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005 | 015 ] 0o | 0008
050 | 075 | 0020 | 0030
065B5C 0026 BSC
0%0 | oe0 | 0o | o4
009 | 020 | 0004 | 008
009 | 016 ] 0004 | 0006
019 | 030 ] 0007 | 0012
019 | 025] 0007 | 0010
640BSC 0252 BSC
o° [ 8° 0° [ 8°

[ L Sevresal s Whw

[ 0.10(0.008) j | ﬁ\_/
=L —» ~—H  DETALE

F SUFFIX
PLASTIC EIAJ SOIC PACKAGE
CASE 965-01
ISSUE O
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1. DIMENSIONNG AND TOLERANCING PER ANSI
Y14.5M 1982
2 CONTROLLING DIMENSICN MLLIVETER
m 3. DIMENSIONS DANDE DO NOT INCLUCE
8 Le i MCLD FLASH CR PROTRUSICNS AND ARE
( Q MEASURED AT THE PARTING LINE. MOLD FLASH
1 CR PROTRUSIONS SHALL NOT EXCEED 0.15

3 (0.00) PERSIE
+ E He m: {i 4 TERMINAL NUVEERS ARE SHOAN FCR

=

REFERENCE OhLY.

A 5 THE LEADWOTH DIVENSION (b) DCES NOT
INCLUDE DAVBAR PROTRUSICN. ALLOARELE
= L DAVEAR PROTRUSICN SHALL BE 0.08 (0.003)

i TOTAL IN EXCESS OF THE LEADWOTH
DIVENSION AT MAXIMUM MATERIAL CONDITION
= |"“ Z PETYILE DAVBAR CANNOT BE LOCATEDONTHE LOWER
D RADIUS CR THE FOOT. MNIMUM SPACE
BETWEEN PROTRUSICINS AND AQUACENT LEAD
TOBE 046(0018).
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JN Semiconductor and %.mj‘ are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
vithout further notice to any products herein. SCILLC makes nowarranty, representation or guarantee regarding the suitability of its products for any particular
urpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
Tcluding without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets andlor
pecifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
ralidated for each customer application by customer's technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
tended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
leath may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
ttorney fees arising out of, directly orindirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
lleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.
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BLICATION ORDERING INFORMATION

JRTH AMERICA Literature Fulfiliment:

terature Distribution Center for ON Semiconductor

0. Box 5163, Denver, Colorado 80217 USA

hone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
ax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
mail: ONlit@hibbertco.com

T A A A A

CENTRAL/SOUTH AMERICA:
Spanish Phone: 303-308-7143 (Mon—Fri 8:00am to 5:00pm MST)
Email: ONlit-spanish@hibberico.com

ASIA/PACIFIC: LDC for ON Semiconductor — Asia Support
Phone: 303-675-2121 (Tue—Fri 9:00am to 1:00pm, Hong Kong Time)

ax Response Line: 303-675-2167 or 800-344-3810 Toll Free USA/Canada
American Technical Support: 800-282-9855 Toll Free USA/Canada

IROPE: LDC for ON Semiconductor — European Support

erman Phone: (+1) 303-308-7 140 (M-F 1:00pm to 5:00pm Munich Time)
Email: ONlit—german@hibbertco.com 5

rench Phone: (+1) 303-308-7141 (M-F 1:00pm to 5:00pm Toulouse Time)
Email: ONlit-french@hibbertco.com

nglish Phone: (+1) 303-308-7142 (M—F 12:00pm to 5:00pm UK Time)
Email: ONlit@hibbertco.com

UROPEAN TOLL-FREE ACCESS*: 00-800—4422-3781
*Available from Germany, France, ltaly, England, Ireland

e B S b

S AR

Toll Free from Hong Kong & Singapore:
001-800-4422-3781
Email: ONlit-asia@hibbertco.com

JAPAN: ON Semiconducter, Japan Customer Focus Center
4-32-1 Nishi-Gotanda, Shinagawa—ku, Tokyo, Japan 141-8549
Phone: 81-3-5740-2745
Email: r14525@onsemi.com

ON Semiconductor Website: http://onsemi.com

For additional information, please contact your local
Sales Representative.
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This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.
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HANICAL DATA
nsions in mm (inches)

19.507 £ 0.432

< (0.768 £ 0.017) >
gy SRS
1
. T A a 1 /'— /_\ /_“
mi;I mi‘ e K 1 i J--él—-""-:
e L
oo - 'Ls) L L I \f. W _'l_{’
| |
—» - '
1.422 +0.102
(0.056 = 0.004)
2.54
(0.100)
\NNEL P-CHANNEL N-CHANNEL P-CHANNEL
1in 1 5—Gate 2 8—Drain 3 12—Gate 4
Irce1 6—Source2 9—Source3 13—Source 4
te 1 7—>Drain 2 10—Gate 3 14—Drain 4

14 LEAD DUAL IN LINE QUAD
N & P CHANNEL
POWER MOSFETS

BVDSS =100V
N-CHANNEL | P-CHANNEL
IDonty 1A -0.75A
Rps(on) 0.79 1.4Q
FEATURES

* AVALANCHE ENERGY RATED

* HERMETICALLY SEALED

* DYNAMIC dv/dt RATING

* SIMPLE DRIVE REQUIREMENTS
* FOR AUTOMATIC INSERTION

¢ SIMPLE DRIVE REQUIREMENTS
* EASE OF PARALLELING

* 2 N-CHANNEL/2 P-CHANNEL
CO-PACKAGED HEXFETS

OLUTE MAXIMUM RATINGS(T,,, = 25°C unless otherwise stated) N-CHANNEL P-CHANNEL

Gate — Source Voltage +20V +20V
Continuous Drain Current  (Vgg =10V, T 55 = 25°C) 1.A -0.75A
Continuous Drain Current  (Vgg = 10V, Tgage = 100°C) 0.6A -0.5A
Pulsed Drain Current 4A -3A
Power Dissipation @ T, = 25°C 1.4W 1.4W
Linear Derating Factor 0.011W/°C 0.011W/°C
Single Pulse Avalanche Energy 2 75mJ 75mJ
Peak Diode Recovery 3 5.5V/ns -5.5V/ns

tg Operating and Storage Temperature Range -55to 150°C —551t0 150°C
Thermal Resistance Junction to Case 6.25°C/W
Thermal Resistance Junction-to-Ambient 175°C/W

se Test: Pulse Width < 300us, 8 < 2%

Vpp =25V, L>112mH , Rg = 25Q , Peak I, = 1A, Starting T, = 25°C

Isp = 1A, dif/dt < 75A/us |, Vpp < BVpgg , Ty < 150°C , Suggested Rg = 24Q

lab plc. Telephone +44(0)1455 556565. Fax +44(0)1455 552612, -

E-mail: sales @semelab.co.uk Website: hitp:./www

.semelab.co.uk
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CTRICAL CHARACTERISTICS FOR N-CHANNEL (T4, = 25°C unless otherwise stated)

Parameter

I Test Conditions

| Min. | Typ. | Max. | Unit

STATIC ELECTRICAL RATINGS

s Drain — Source Breakdown Voltage |Vgg=0 Ip=1mA 100 v
ss Temperature Coefficient of Reference to 25°C
s 0.13 V/°C
Breakdown Voltage Ip=1mA
Static Drain — Source On—State Vas = 10V Ip = 0.6A 0.70
" Resistance Vas = 10V Ip=1A o0 | ©
, Gate Threshold Voltage Vps = Vas Ip = 250pA 2 4 i
Forward Transconductance Vpg 2 15V Ips = 0.60A 0.86 s©)
_ Vag=0 Vps = 0.8Vpss 25
Zero Gate Voltage Drain Current T,=125% 50 HA
Forward Gate — Source Leakage Vgs = 20V 100 &
Reverse Gate — Source Leakage Vag = —20V ! —-100
DYNAMIC CHARACTERISTICS
Input Capacitance Vgs=0 180
Output Capacitance Vpg = 25V 82 pF
Reverse Transfer Capacitance f=1MHz 15
Total Gate Charge Vgg =10V Ip=1A 15
Gate — Source Charge Vps = 0.5Vpg 7.5 nC
Gate — Drain ("Miller”) Charge 7.5
Turn—On Delay Time Vpp = 50V 20
Rise Time 25
Turn—Off Delay Time o= 40 ns
Rg = 24Q
Fall Time 40
SOURCE - DRAIN DIODE CHARACTERISTICS
Continuous Source Current 1 %
Pulse Source Current 2 4
. 1 Ig=1.0A T,=25°C
Diode Forward Voltage Vag=0 1.5 \
Reverse Recovery Time lF=1A T,=25°C 200 ns
Reverse Recovery Charge d;/ d; £ 100A/us Vpp < 50V 0.83 uc
Forward Turn—On Time Negligible
PACKAGE CHARACTERISTICS
Internal Drain Inductance (from centre of drain pad to die) 4.0 i
Internal Source Inductance (from centre of source pad to end of source bond wire) 6.0
Ise Test: Pulse Width < 300us, 8 < 2%
petitive Rating — Pulse width limited by maximum junction temperature.
2lab plc. Telephone +44(0)1455 556565, Fax +44(0)1455 552612, i

E-mail: sales @ semelab.co.uk

Website: http:./www.semelab.co.uk
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CTRICAL CHARACTERISTICS FOR P-CHANNEL (T4, = 25°C unless otherwise stated)

Parameter | Test Conditions | Min. | Typ. | Max. [ Unit
STATIC ELECTRICAL RATINGS
Drain — Source Breakdown Voltage |Vgg=0 Ip =—1mA -100 i \Y
ss Temperature Coefficient of Reference to 25°C |
== 0.098 VIsG
Breakdown Voltage Ip =—1mA
Static Drain — Source On—State Vgg =—10V Ip =—0.50A 1.4
" Resistance ! Vas=—-10V  Ip=-0.75A 73| ©
, Gate Threshold Voltage Vps = Vas Ip = —250pA -2 -4 v
Forward Transconductance Vpg =—15V Ips = —0.50A 0.67 s(©)
) Vgs=0 Vps = 0.8Vpgs -25
Zero Gate Voltage Drain Current T,=125°C - A
Forward Gate — Source Leakage Vgg = -20V -100 -
Reverse Gate — Source Leakage Vgs = 20V —100
DYNAMIC CHARACTERISTICS
Input Capacitance Vgs=0 200
Output Capacitance Vpg = —25V 85 pF
Reverse Transfer Capacitance f=1MHz 30
Total Gate Charge Vgs =—-10V Ilp =—0.75A 15
Gate — Source Charge Vpg = 0.5Vpg T nC
Gate — Drain (“Miller”) Charge
T%fm—(.)n Delay Time Vpp = =50V 30
sllsr:jcil)TfeDelay Time Io =Syt jg ne
Rg = 24Q
Fall Time 40
SOURCE - DRAIN DIODE CHARACTERISTICS
Continuous Source Current -0.75 X
Pulse Source Current 2 -3
) lg = —0.75A Tj=28°¢
Diode Forward Voltage -5.5 Vv
Vgs=0
Reverse Recovery Time I =-0.75A T,=25°C 200 ns
Reverse Recovery Charge d;/ dy < 100A/us Vpp <-50V [ 90 uc
Forward Turn-On Time Negligible:
PACKAGE CHARACTERISTICS
Internal Drain Inductance (from centre of drain pad to die) ] 4.0 o
Internal Source Inductance (from centre of source pad to end of source bond wire) | 6.0
Ise Test: Pulse Width < 300us, 8 < 2%
petitive Rating — Pulse width limited by maximum junction temperature.
lab plc. Telephone +44(0)1455 556565, Fax +44(0)1455 552612, 5

E-mail: sales @semelab.co.uk

Website: htip://www.semelab.co.uk




