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Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Vde
Collector-Base Voltage VCBO 50 Vde
Emitter-Base Voitage VEBO 5.0 Vde
Collector Current — Continuous Ic 100 mAdc
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Total Device Dissipation FR-5 Board,* Pp 225 mw

TA = 25°C

Derate above 25°C 1.8 mwrC
Thermal Resistance Junction to Ambient ReJA 556 °C/mwW
Total Device Dissipation Pp 300 mwW

Alumina Substrate,** Tp = 25°C

Derate above 25°C 24 mWrC
Thermal Resistance Junction to Ambient RaJA 417 °C/mW
Junction and Storage Temperature T4 Tstg 150 °C

*FR-6 = 1.0 x 0.76 x 0.62 in.

**Alumina = 0.4 x 0.3 x 0.024 in, 99.5% alumina.

DEVICE MARKING

MMBC1623L3 = L3; MMBC1623L4 = L4; MMBC1623L5 = L5;

MMBC1623L6 = L6; MMBC1623L7 = L7

T°279-/5

MMBC1623L3,4,5,6,7

CASE 318-02/03, STYLE 6
SOT-23 (TO-236AA/AB)

3 Collector
\ 3
1 %’ B‘ase
2
2 Emitter
AMPLIFIER TRANSISTOR

NPN SILICON

a

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Refer to MPS3904 for graphs.

I Characteristic I Symbol Min Max Unit
OFF CHARACTERISTICS
Collector Cutoff Current Iceo — 100 nAdc
(Ve = 40 Vdc, I = 0)
Emitter Cutoff Current IEBO —_ 100 nAdc
(Vgg = 5.0 Vde, Ig = 0}
ON CHARACTERISTICS
DC Current Gain hre -
{lc = 1.0 mAdc, Vcg = 6.0 Vdc) MMBC1623L3 60 120
MMBC1623L4 90 180
MMBC1623L5 135 270
MMBC1623L6 200 400
MMBC1623L7 300 600
Collector-Emitter Saturation Voltage VCE(sat) — 0.3 Vde
(Ig = 100 mAdc, Ig = 10 mAdc)
Base-Emitter Saturation Voltage VBE(sat) - 1.0 Vde
{lc = 100 mA, Ig = 10 mAdc)
Base-Emitter On Voltage VBE(on) .60 0.7 Vde
(Ic = 1.0 mAdc, Vcg = 6.0 Vdc)
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 200 —_ MHz
(Vcg = 6.0 Vdc, Ig = 10 mAdc, f = 100 MHz2)
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MAXIMUM RATINGS T2 9 -/5
Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 130 Vde
Collector-Base Voltage VeBo 150 Vdc
Emitter-Base Voltage VEBO 5.0 Vde MMBCI 653"2’3’4
Collector Current — Continuous Ic 50 mAdc
THERMAL CHARACTERISTICS CAS_E 2;8'192/03' STYLE &
Characteristic Symbol Max Unit SOT- ( 0-236AA/AB)
Total Device Dissipation FR-5 Board,* Pp 225 mw
TA = 25°C
Derate above 25°C 1.8 mWrC 3 § Coltector
Thermal Resistance Junction to Ambient RaJA 556 °C/mW .
Total Device Dissipation Pp 300 mw 1 ~ Base
Alumina Substrate,** Tp = 25°C 2
Derate above 25°C 24 mWrC 2 Emnter
Thermal Resistance Junction to Ambient RoJA 417 °CImW
Junction and Storage Temperature TJ: Totg 150 °C HIGH VOLTAGE TRANSISTOR
*FR-6 = 1.0 x 0.75 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. NPN SILICON
DEVICE MARKING
{ MMBC1653N2 = N2; MMBC1653N3 = N3; MMBC1653N4 — N4 |
ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)
I Characteristic l Symbot | Min Typ Max I Unit I
OFF CHARACTERISTICS
Collector Cutoff Current . Iceo — — 0.1 pAdc
{(VeB = 100 Vdc, Ig = 0)
Emitter Cutoff Current IeBO — — 0.1 uAdc
(VER = 5.0 Vdc, I¢ = 0)
ON CHARACTERISTICS
DC Current Gain heg —
{VCe = 3.0 Vdc, ig = 15 mAdc) MMBC1653N2 50 -_ 130
MMBC1653N3 100 - 220
MMBC1653N4 150 - 330
Collector-Emitter Saturation Voltage VCE(sat) - — 0.5 Vde
{ic = 10 mAde, Ig = 1.0 mAdc)
Base-Emitter Saturation Voitage VBE(sat) - - 1.0 Vde
{Ic = 10 mAdc, Ig = 1.0 mAdc)
SMALL-SIGNAL CHARACTERISTICS
1 Current-Gain — Bandwidth Product fr — 150 — MHz
(VCE = 10 Vdc, I = 10 mAde, f = 100 MHz)
Output Capacitance Cobo — 4.5 —_ pF
(Vcg = 10 Vde, Ig = 0, f = 1.0 MHz2)
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6367254 MOTOROLA SC {XSTR IR F)
MAX‘IMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEQ 160 Vde
Collector-Base Voltage VeBo 180 Vde
Emitter-Base Voltage VEBO 5.0 Vde
Collector Current — Continuous Ic 50 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-6 Board,* Pp 225 mwW
TA = 26°C
Derate above 25°C 1.8 mwWre
Thermal Resistance Junction to Ambient RaJA 556 °C/mW
Total Device Dissipation PpD 300 mw
Alumina Substrate,** Ta = 25°C
Derate above 25°C 2.4 mwW/rC
Thermal Resistance Junction to Ambient RgJA 417 °C/mW
Junction and Storage Temperature TJ: Tsty 150 °C

*FR-6 = 1.0 x 0.75 x 0.62 in,
#*Alumina = 0.4 x 0.3 x 0.024 in. 99.6% alumina.

DEVICE MARKING

[ MMBC1654NE = N5; MMBC1654N6 = N6; MMBC1654N7 = N7

960 81992 D

729 '/.5'
MMBC1654N5,6,7

CASE 318-02/03, STYLE 6
SOT-23 (TO-236AA/AB)

3 Collector

» -

2 Emitter

HIGH VOLTAGE TRANSISTOR

NPN SILICON -

l

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

Characteristic

[ symbor |

Min Typ | Unit I

OFF CHARACTERISTICS

Collector Cutoff Current
(Vg = 100V, Ig = 0}

Icso

0.1

Emitter Cutoff Current
{VEB = 6.0 Vdc, Ic = 0}

lEBO

0.1

ON CHARACTERISTICS

DC Current Gain
(Vce = 3.0V, Ic = 15 mAdc) MMBC1654N5
MMBC1654N6

MMBC1654N7

hrg

50
100
150

130
220
330

Collector-Emitter Saturation Voltage
{Ic = 10 mAde, Ig = 1.0 mAdc)

VCE(sat)

05 Vde

Base-Emitter Saturation Voltage
{ic = 10 mAdc, Ig = 1.0 mAdc)

VBE(sat)

1.0 Vdc

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product
(VCE = 10 Vdg, If = 10 mAdc, f = 100 MHz)

T

150 MHz

Output Capacitance
{Vcg = 10 Vde, lg = 0, f = 1.0 MHz)

Coho

45 pF
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MAXIMUM RATINGS

6367254 MOTOROLA SC (XSTRS/R F)
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98D 82004 D ,
T-3/-25

Rating Symbol Value

Unit

Drain-Source Voltage - Vps 30

Vdo MMBF4416

Drain-Gate Voltage VpG 30

Vde

Gate-Source Voltage Vgs 30

Vdc

Gate Current ‘g 10

mAde CASE 318-02/03, STYLE 10

THERMAL CHARACTERISTICS

SOT-23 (TO-236AA/AB)

Characteristic Symbol Max

Unit :

Total Device Dissipation FR-5 Board,*
Ta = 25°C
Derate above 25°C 1.8

Pp 225

2 Source
mWPC ‘ 3

Thermal Resistance Junction to Ambient RaJA 556

3
°CImW 1 ’ Gate

Total Device Dissipation Pp 300
Alumina Substrate,** Ta = 25°C
Derate above 25°C 2.4

2
mw 1 Drain

mwrC

Thermal Resistance Junction to Ambient RgJA 417

°C/mW

Junction and Storage Temperature

Ty Tstg 160

°C JFET

*FR-6 = 1.0 x 0.76 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

VHF/UHF AMPLIFIER TRANSISTOR
N-CHANNEL

[ MmBFas16 = 6a

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

| Characteristic

[ symbot [ Min Max Unit |

OFF CHARACTERISTICS

Gate-Source Breakdown Voitage
(Ig = 1.0 pAdc, Vps = 0)

V(BR)GSS 30 — Vde

Gate Reverse Current
(VGs = 20 Vdc, Vpg = 0)
(Vgs = 20 Vdc, Vpg = 0, TA = 150°C)

lass
- 1.0 nAdc
— 200 nAdc

Gate Source Cutoff Voltage
{ip = 1.0 nAdc, Vps = 16 Vdc)

VGsioff) — 6.0 Vde

Gate Source Voltage
{Ip = 0.5 mAdc, Vpg = 15 Vdc)

VGs 1.0 5.5 Vde

ON CHARACTERISTICS

Zero-Gate-Voltage Drain
(Vgs = 15 Vdc, Vgg = 0)

Ipss 5.0 15 mAdc

Gate-Source Forward Voltage
(g = 1.0 mAdc, Vpg = 0)

VaGsif) - 1.0 Vde

N SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance
(Vps = 15 Vde, Vgs = 0, f = 1.0 kH2)

[Yis! 4500 7500 rmhos

Output Admittance
{(Vps = 16 Vdc, Vgg = 0, f = 1.0 kHz)

Ivos! - 50 umhos

input Capacitance
(Vps = 15 Vdc, Vgs = 0, f = 1.0 MHz)

Ciss — 4.0 pF

Reverse Transfer Capacitance
{Vps = 15 Vdc, Vgs = 0, f = 1.0 MH2)

Crss - 0.8 pF

Output Capacitance
{Vps = 15 Vde, Vgs = 0, f = 1.0 MHz)

Coss - 2,0 pF

FUNCTIONAL CHARACTERISTICS

Noise Figure
(Vps = 15 Vdc, Ip = 6,0 mAdc, Rg ~ 1000 @, f = 100 MHz)
{(Vpg = 15 Vde, Ip = 5.0 mAdc, Rg = 1000 ©, f = 400 MHz)

NF dB

Common Source Power Gain
{(Vps = 15 Vdc, Ip = 5.0 mAdc, f = 100 MHz)
{(Vps = 15 Vdc, Ip = 5.0 mAdc, f = 400 MHz)

10 —
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6367254 MOTOROLA SC (XSTRS/R F)
MAXIMUM RATINGS

Rating Symbol Value Unit .
Drain-Source Voltage Vps 30 Vde
Drain-Gate Voitage VDG 30 Vde MMBF4860
Reverse Gate-Source Voltage VGsir) 30 Vdc
Forward Gate Current 1G(f) 50 mAdc CASE 318-02/03, STYLE 10
SOT-23 (TO-236AA/AB)

96D 82005 =D
T 3625

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit i
Total Device Dissipation FR-5 Board,* PD 225 mw 2 Source !

TA = 25°C 3
Derate above 25°C 1.8 mWrC 3
Thermal Resistance Junction to Ambient RgJA 556 °C/mW 1 ’ Gate
Total Device Dissipation Pp 300 mw 2

|
i
Alumina Substrate,** Tp = 25°C 1 Drain I
i
f
)

Derate above 25°C 2.4 mwWrC
Thermal Resistance Junction to Ambient RoJA 417 °C/mW
Junction and Storage Temperature TJ. Tstg 150 °C JFET
*FR-5 = 1.0 x 0,75 x 0.62 in. SWITCHING TRANSISTOR
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.
DEVICE MARKING

| MMBF4860 = 6F ]

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
I Characteristic | Symbol Min Max Unit
OFF CHARACTERISTICS
Gate-Source Breakdown Voltage V(BRIGSS 30 -—_ Vde
(Ig = 1.0 pAdc, Vpg = 0)
Gate Reverse Current lgss

(Vgs = 156 Vdc, Vpg = 0) - 05 nAdc
(Vgs = 15 Vdc, Vpg = 0, TA = 150°C) — 2,0 pAdc
Gate Source Cutoff Voltage VGSs(off) 2.0 6.0 Vde
(VDs = 18 Vdc, Ip = 0.5 nAdc) -
ON CHARACTERISTICS
Zero-Gate-Voltage Drain(1) Ipss 20 100 mAdc
(Vps = 15 Vdc, Vgs = 0)
Drain Cutoff Current ID(off)
(Vps = 15 Vdc, Vgg = 10 Vdc) — 0.25 nAdc
{Vps = 15 Vde, VGs = 10 Vdc, TA = 150°C) — 05 pAdc
Drain-Source On-Voltage VDS(on} - 0.5 Vde
{Ip = 10 mAdc, Vgs = 0}
Static Drain-Source On Resistance DS{on) — 40 Ohms
(VGgs = 0,Ip = 0, f = 1.0 kHz)
Input Capacitance Ciss — 18 pF
{(Vps = 0, Vgs = 10 Vdc, f = 1.0 MHz2)
Reverse Transfer Capacitance Crss - 8.0 pF
(VDs = 0, Vgs = 10 Vdc, f = 1.0 MHz)
SWITCHING CHARACTERISTICS
Delay Time tg — 6.0 ns
{(Vpp = 10 Vdc, Ip{on) = 20 mAdc)
(VG(onL= 0, VGsioff) = 10 Vdc)
Rise Time tr — 4.0 ns
(VDD = 10 Vdc, Ip(on) = 10 mAdc)
(VGS(on) = 0, VGS(ot) = 6.0 Vdc) (Figure 1)
Turn-Off Time toff -_ 50 ns
(VDb = 10 Vdc, Ip(on) = 5.0 mAdc)
(VGs(on) = 0, VGs(off) = 4.0 Vdc) (Figure 1)
(1) Pulse Test: Pulse Width = 100 ms, Duty Cycle < 10%.

N-CHANNEL
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FIGURE 1 — SWITCHING TIMES TEST CIRCUIT

tr<10ns ti<1.0ns
OV
_ 0-—-—2 VGS{on)
200 ns—=-1 INPUT
6.0V i ———— VgS(off)
ton le-ef toff le—

1
telon) —=1 e} tdloth)
tr—d = | =t
1 |

INPUT - — *

0% K| i A 10%
i [ OUTPUT
90% 90%
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: 1. The input waveforms are supplied by a generator with the following characteristics:
Zoyt = 50 ohms, Duty Cycle = 2.0%
2. Waveforms are monitored on an oscilloscope with the following characteristics:
ty < 0.75 ns, Ry = 1.0 megohm, Cip < 2.5 pF.

MOTOROLA SMALL-SIGNAL SEMICONDUCTORS

371

9k DE.I:.EH:?EEH 008200k O r

|



