


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MAXIMUM RATINGS

Rating Symbol Value Unit )
Reverse Voltage VR 70 Vdc
Forward Current Ig 150 mAdc BAV99I-
Peak Forward Surge Current IFM(surge) 500 mAdc
CASE 318-03, STYLE 11
THERMAL CHARACTERISTICS SOT-23 (TO-236AB)
. Ch isti Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
Ta = 25°C
Derate above 25°C 1.8 mW/°C
Thermal Resistance Junction to Ambient RgJA 556 °CW
Total Device Dissipation Pp 300 mwW
Alumina Substrate,** Tp = 25°C Anode Cathode
Derate above 25°C 24 mW/°C 1 2
Thermal Resistance Junction to Ambient RoJA 417 °CW l
N 3
J , - °
unction and Storage Temperature Ty ng 55 to + 150 C Cathode/Anode
*FR-6 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.
) DUAL SERIES
DEVICE MARKING SWITCHING DIODES
| BAVOSL = A7 |
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
L Characteristic I Symbol Min Max Unit
OFF CHARACTERISTICS
Reverse Breakdown Voltage (I(gr) = 100 pA) V(BR) 70 — Vdc
Reverse Voltage Leakage Current (VR = 70 Vdc) IR —_ 25 nAdc
(VR = 25 Vdc, Ty = 150°C) — 30
(VR = 70 Vdc, Tj = 150°C) — 50
Diode Capacitance Cp — 1.5 pF
(VR = 0, f = 1.0 MHz)
Forward Voltage (I = 1.0 mAdc) VE — 715 mVdc
(IF = 10 mAdc) — 855
(I = 50 mAdc) — 1000
(I = 150 mAdc) — 1250
Reverse Recovery Time (IF = IR = 10 mAdc, ig(ReC) = 1.0 mAdc) (Figure 1) trr — 6.0 ns
Forward Recovery Voltage (If = 10 mA, t; = 20 ns) VER — 1.75 Vv
FIGURE 1 — Recovery Time Equivalent Test Circuit
820 (1
IF
+10 V
‘<——1rr—>y t—>
\
J == iR(REC)=1.0 mA
50 O Output 50 Q Input IR= (REC)
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
I T (If = IR = 10 mA; measured
— —_— atig(REC) = 1.0 mA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (If) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.
3. tp»tyr
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MAXIMUM RATINGS

Rating Symbol Value Unit
Voltage Range VZ(nom) 4.7 to 33 Vdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* PD 225 mW
Ta = 25°C
Derate above 25°C 1.8 mW/°C
Thermal Resistance Junction to Ambient RoJA 556 °C/W
Total Device Dissipation Pp 300 mW
Alumina Substrate,** Tp = 25°C
Derate above 25°C 2.4 mW/°C
Thermal Resistance Junction to Ambient RoJA 417 °CW
Junction and Storage Temperature Ty, Tstg | —55to +150 °C

*FR-5 = 1.0 x 0.75 x 0.062 in.

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

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

BZX84C4V7L
thru
BZX84C33L

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

Cathode

ZENER DIODES

L Characteristic Symbol Min L Max I Unit J
OFF CHARACTERISTICS
Forward Voltage VE — 0.9 Vdc
(IF = 10 mAdc) BZX84C Series
Reverse Voltage Leakage Current IR pAdc
(VR = 2.0 Vdc) BZX84C4V7L - 3.0
BZX84C5V1L - 2.0
BZX84C5V6L - 1.0
(VR = 4.0 Vdc) BZX84C6V2L — 3.0
BZX84C6V8L — 2.0
(VR = 5.0 Vdc) BZX84C7V5L — 1.0
BZX84C8V2L — 0.7
(VR = 6.0 Vdc) BZX84C9V1L - 0.5
(VR = 7.0 Vdc) BZX84C10L — 0.2
(VR = 8.0 Vdc) BZX84C11L, C12L, C13L - 0.1
(VR = 0.70 V2) BZX84C15L to BZX84C33L — 0.05

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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BZX84C4V7L thru BZX84C33L

ZENER VOLTAGE
Vz3(v) AVZ/AT(nV/k)

Device Marking 1z3(mA) Min Max Zz11(02) Zz712(0) Z7713(02) Min Max
BZX84C4V7L Z1 20 4.5 54 80 500 15 -3.5 0.2
BZX84C5V1L z2 20 5.0 5.9 60 480 15 -2.7 1.2
BZX84C5VeL Z3 20 5.2 6.3 40 400 10 ~2.0 2.5
BZX84C6V2L Z4 20 5.8 6.8 10 150 6 0.4 3.7
BZX84C6V8L Z5 20 6.4 7.4 15 80 6 1.2 4.5
BZX84C7V5L 26 20 7.0 8.0 15 80 6 25 5.3
BZX84C8V2L z7 20 7.7 8.8 15 80 6 3.2 6.2
BZX84C9V1L Z8 20 8.5 9.7 15 100 8 3.8 7.0
BZX84C10L Z9 20 9.4 10.7 20 150 10 4.5 8.0
BZX84C11L Y1 20 10.4 11.8 20 150 10 5.4 9.0
BZX84C12L Y2 20 11.4 12.9 25 150 10 6.0 10
BZX84C13L Y3 20 12,5 14.2 30 170 15 7.0 1
BZX84C15L Y4 20 13.9 15.7 30 200 20 9.2 13
BZX84C16L Y5 20 15.4 17.2 40 200 20 10.4 14
BZX84C18L Y6 20 16.9 19.2 45 225 20 124 16
BZX84C20L Y7 20 18.9 214 55 225 20 14.4 18
BZX84C22L Y8 20 20.9 23.4 55 250 25 16.4 20
BZX84C24L Y9 20 22.9 25.7 70 250 25 18.4 22
BZX84C27L Y10 10 25.2 29.3 80 300 45 21.4 25.3
BZX84C30L Y1 10 28.1 324 80 300 50 244 29.4
BZX84C33L Y12 10 31.1 35.4 80 325 55 27.4 334

vza(v) Vza(V)

Device Marking 1z1(mA) Min Max 1z1(mA) Min Max
BZX84C4V7L Z1 5 4.4 5.0 1 3.7 4.7
BZX84C5V1L Z2 5 4.8 5.4 1 4.2 5.3
BZX84C5VeL Z3 5 5.2 6.0 1 4.8 6.0
BZX84C6V2L Z4 5 5.8 6.6 1 5.6 6.6
BZX84C6V8L Z5 5 6.4 7.2 1 6.3 7.2
BZX84C7V5L Z6 5 7.0 7.9 1 6.9 7.9
BZX84C8V2L z7 5 7.7 8.7 1 7.6 8.7
BZX84COV1L Z8 5 8.5 9.6 1 8.4 9.6
BZX84C10L Z9 5 9.4 10.6 1 9.3 10.6
BZX84C11L Y1 5 10.4 11.6 1 10.2 11.6
BZX84C12L Y2 5 114 12.7 1 11.2 12.7
BZX84C13L Y3 5 124 14.1 1 12.3 14
BZX84C15L Y4 5 13.8 15.6 1 13.7 15.5
BZX84C16L Y5 5 15.3 17.1 1 15.2 17
BZX84C18L Y6 5 16.8 19.1 1 16.7 19
BZX84C20L Y7 5 18.8 21.2 1 18.7 211
BZX84C22L Y8 5 20.8 233 1 20.7 23.2
BZX84C24L Y9 5 22.8 25.6 1 22.7 25.5
BZX84C27L Y10 2 25.1 28.9 0.5 25 28.9
BZX84C30L Y1 2 28 32 0.5 27.8 32
BZX84C33L Y12 2 31 35 0.5 30.8 35
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MAXIMUM RATINGS (@ 25°C Free-Air Temperature unless otherwise noted.)
MAD1107
Rating Symbol{ MAD130 MAD1103 MAD1108 |Unit MAD130, MADI 103
Peak Reverse Voltage(1) VRM 40 50 50 Vdc M ADl 107 M AD 1 108
Steady-State Reverse VR 25 25 40 Vdc ’
Voltage =1
Peak Forward Current at IFM 500 mA *
(or below) 25°C Free-Air 14
MAD1103F MAD1107F
Temperature(1) CASE 606-04 CASE 607-05
Continuous Forward IF 400 mA
Current at (or below)
25°C Free-Air
Temperature(2)
Continuous Power Pp 600 mwW MAD1300
Dissipation at (or below) MAD1103C, MAD1107C MADE{BP MA‘?‘;HWP
25°C Free-Air CASE 632-08
Temperature(3) 16
Operating Free-Air TA |[—65to +125|-65t0 +125{ 5510 +150| °C 16W
Temperature Range 16 ) 1
Storage Temperature Tstg |—65to +150{ —65to +150|-65t0 +175| °C MAD1108C MAD1108P MAD1108F
Range CASE 62009  CASE 64g-08 CASE 65005
Lead Temperature 1/16” 260 °C
o e MONOLITHIC DIODE ARRAYS
Seconds
NOTES:

1. These values apply for PW =< 100 us, duty cycle < 20%.
2. Derate linearity to +125°C temperature at rate of 3.2 mA/°C.
3. Derate linearity to + 125°C temperature at rate of 6.0 mW/°C.

PACKAGE OPTIONS

CERAMIC PLASTIC FLAT CERAMIC CERAMIC PLASTIC FLAT CERAMIC
C Suffix P Suffix F Suffix C Suffix P Suffix F Suffix
Pin Pin Pin Pin Pin Pin
C i C i C i Connection C d C i
Device Ref.No. | Case | Ref.No. | Case | Ref.No. | Case Device Ref.No. | Case | Ref.No. | Case | Ref.No. | Case
MAD130 MAD1107
Dual 10Diode Array | °© [ S%208| 3 | G460} — ~ | Dual 8-Diode Array Z |60 2 66061 2 60RO
MAD1103 MAD1108
Dual 8Diode Array 5 632-08 5 646-06 4 606-04 g-Diode Array 1 620-09 1 648-08 1 650-05
PIN CONNECTION DIAGRAMS
1 2

8-Diode Array
16-Pin Package

©EOWEEOWOE

Case 620, Case 648, Case 650

3

Dual 10-Diode Array
14-Pin Package

Dual 8-Diode Array

Dual 8-Diode Array
14-Pin Package

Ty et
0 "Pins 6, 13=NC e

Case 607, Case 632, Case 646

4 5

Dual 8-Diode Array

10-Pin Package 14-Pin Package

O ©

O

OB
*Pins4,6,10,13=NC

Case 632, Case 646

Case 606

Case 632, Case 646

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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MAD130, MAD1103, MAD1107, MAD1108

ELECTRICAL CHARACTERISTICS (@ 25°C Free-Air Temperature)

Limit
Characteristic Symbol Min Max Unit
Reverse Breakdown Voltage(1) V(BR)
(IR = 10 wA) MAD130 40 .= Vdc
MAD1103/1107/1108 50 —
Static Reverse Current IR nA
(VR = 40V) — 0.1
Static Forward Voltage VE Vdc
(I = 100 mA) — 1.1
(If = 500 mA)(2) — 15
Peak Forward Voltage(3) VEM — 5.0 Vdc
(I = 500 mA)
SWITCHING CHARACTERISTICS (@ 25°C Free-Air Temperature)
Characteristic Symbol Typical Value Unit
Forward Recovery Time, Figure 3 tr 20 ns
(If = 500 mA)
Reverse Recovery Time, Figure 2 ter 8.0 ns
(I = 200 mA, IRM = 200 mA, R = 100 , iy = 20 mA)
NOTES:

1. This parameter must be measured using pulse techniques. PW = 100 us, duty cycle < 20%.

2. This parameter is measured using pulse techniques. PW = 300 us, duty cycle < 2.0%. Read time is 90 us from the leading edge of the
pulse.

3. The initial instantaneous value is measured using pulse techniques. PW = 150 ns, duty cycle < 2.0%, pulse rise time < 10 ns. The
total capacitance shunting the diode is 19 pF maximum and the equipment bandwidth is 80 MHz.

FIGURE 1 — TYPICAL CHARACTERISTICS FIGURE 2 — FORWARD RECOVERY TIME AND PEAK FORWARD
STATIC FORWARD VOLTAGE VOLTAGE TEST CIRCUIT AND WAVEFORMS
1000 j |
E = | Adjust f
Toun | just for

g 100 5 Pin | IF = 500 mAdc
& 7 = 100
3 7 Tp = +26°C J—1 TPin TPout
2 v
=10 t<15ns tr<45ns
H F Buty Cycle < 2 0% DUT Rin>10M0n
2 i PW = 150 ns Cin<50pF
o

: =

i

7

1

01 1
020406 08 10 12 14 16 18
Vg, FORWARD VOLTAGE (VOLTS)
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MAD130, MAD1103, MAD1107, MAD1108

FIGURE 3 — REVERSE RECOVERY TIME TEST CIRCUIT AND WAVEFORMS

I
o

Adjust amphitude for
IF = 200 mAdc to 500 mAdc
input Pulse

%< 10ns

Duty Cycle < 10%
PW =200 ns
2oyt = 50 ohms

Scope
DUT

005 uF

St >t © Teour

6k 0001 uF. 12mH

u

+— t,<04ns

) Rin = 50 ohms

Adust for Ig = If

-
|

IR i

trr ——a]f
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MAXIMUM RATINGS (@ 25°C Free-Air Temperature unless otherwise noted.)
Rating Symbol Value Unit
Peak Reverse Voltage(1) VRM 50 Vdc MADI 109
Steady-State Reverse VR 40 Vdc
voltage MAD1109C
Peak Forward Current at IFm 500 mA CERAMIC
(or below) 25°C Free-Air l CASE 632-08
Temperature(1) 14 TO-116
Continuous Forward IF 400 mA 1
Current at (or below)
25°C Free-Air MAD1109F
Temperature(2) FLAT CERAMIC 1
Continuous Power Pp 600 mwW CASE 607-05
Dissipation at (or below) 14
25°C Free-Air
Temperature(3)
MAD1109P
MAD1108C | MAD1109F | MAD1109P PLASTIC
Operating Free-Air TA —65to0 +175|-65to +150|—-55t0 +125| °C CASE 646-06
Temperature Range TO-116
Storage Temperature Tstg —65to0 +200|-65to +175|—55to +150| °C
Range MONOLITHIC DIODE ARRAYS
Lead Temperature 1/16” 260 °C
from Case for 10
Seconds
NOTES:
1. These values apply for PW < 100 us, duty cycle < 20%. PIN CONNECTION DIAGRAM
2. Derate linearity to +125°C temperature at rate of 3.2 mA/°C.
3. Derate linearity to +125°C temperature at rate of 6.0 mW/°C. o e o o
Q O @) @)
Q @) Q O
ELECTRICAL CHARACTERISTICS (@ 25°C Free-Air Temperature)
Limit
Characteristic Symbol Min Max Unit
Reverse Breakdown Voltage(4) (IR = 10 pA) V(BR) 50 — Vdc
Static Reverse Current (VR = 40 V) IR — 0.1 pA
Static Forward Voltage (I = 100 mA) VE — 11 Vdc
(If = 500 mA)(5) — 15
Peak Forward Voltage(6) (If = 500 mA) VEM — 5.0 Vdc
SWITCHING CHARACTERISTICS (@ 25°C Free-Air Temperature)
Characteristic Symbol Typical Value Unit
Forward Recovery Time, Figure 3 (I = 500 mA) tr 20 ns
Reverse Recovery Time, Figure 2 trr 8.0 ns
(If = 200 mA, IRM = 200 mA, R = 100 Q, iy = 20 mA)

NOTES:
4. This parameter must be measured using pulse techniques. PW = 100 us, duty cycle < 20%.
5. This parameter is measured using pulse techniques. PW = 300 us, duty cycle < 2.0%. Read time is 90 us from the leading edge of the
pulse.
6. The initial instantaneous value is measured using pulse techniques. PW = 150 ns, duty cycle < 2.0%, pulse rise time < 10 ns. The
total capacitance shunting the diode is 19 pF maximum and the equipment bandwidth is 80 MHz.
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MAD1109

1000
= ADJUST FOR
£ 100 IF = 500 mAdc
= =
= — ot 00
g 7 Ta=+2% Tpin TPout
§ 10 / t<15ns ty<45ns
2 7 DUTY CYCLE < 2% OUT Ry = 1M0 Thout
E / = i
£ PW = 150 ns Cip <5pF 11Vg
2 VEM
/ = l 10% ¥
1
0.1 I

02 04 06 08 1 12 14 16
VF, FORWARD VOLTAGE (VOLTS)

Figure 1. Typical Characteristics
Static Forward Voltage

—'l tr
18

Figure 2. Forward Recovery Time and Peak Forward
Voltage Test Circuit and Waveforms

ouT SCOPE
To: 0.05 uF .
I | an Ol ’ O l Pt T Tpout J F
ADJUST AMPLITUDE FOR 0mA
IF = 200mAdc To500 mAde ¢ 12 mH b= 0dns [
5 INPUT PULSE < 0.001 uF Rrin =' 50 OHMS |
tr<1ns .._) R
DUTY CYCLE < 1% —tr
PW = 200 ns ADJUSTFOR IR = If
Zout = 50 OHMS

Figure 3. Reverse Recovery Time Test Circuit and Waveforms
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MAXIMUM RATINGS

Rating Symbol Value Unit
Reverse Voltage VR 70 Vdc MBAV70L
Forward Current IF 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc

CASE 318-03, STYLE 9

THERMAL CHARACTERISTICS SOT-23 (TO-236AB)

Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TaA = 25°C 3
Derate above 25°C 1.8 mwW/°C
Thermal Resistance Junction to Ambient RoJA 556 °C/W 1 R
Total Device Dissipation Pp 300 mwW

Alumina Substrate,** Tp = 25°C Anode

Derate above 25°C 2.4 mW/°C 1
Thermal Resistance Junction to Ambient RoJA 17 °C/W 30—{
Cathode 2

Junction and Storage Temperature Ty, Titg —55to +150 °C Anode

*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

SWITCHING DIODE
DEVICE MARKING
[ MBAV7OL = AdX |

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

| Characteristic l Symbol Min Max Unit

OFF CHARACTERISTICS

Reverse Breakdown Voltage V(BR) >70 — Vdc
(i{BR) = 100 pAdc)

Reverse Voltage Leakage Current IR nAdc
(VR = 25 Vdc, Ty = 150°C) —_ 60
(VR = 70 Vdc) — 5.0
(VR = 70 Vdc, Ty = 150°C) —_ 100

Diode Capacitance Cp — 1.5 pF
(VR = 0,f = 1.0 MHz)

Forward Voltage VE mVdc
(I = 1.0 mAdc) — 715
(IF = 10 mAdc) — 855
(I = 50 mAdc) — 1100
(I = 100 mAdc) e 1300

Reverse Recovery Time trr - 15 ns
(IF = IR = 10 mAdc, VR = 5.0 Vdc, 'R(REC) = 1.0 mAdc) (Figure 1)

FIGURE 1 — Recovery Time Equivalent Test Circuit

820 O
¢ A e A %L If
+10V 2.0 k _L
I 0.1 uF
100 pH I le—1trr t—>
0.1 pF == -
11 [l 1
i
(RS- FR s iR(REC)=1.0 mA
50 Q2 Output 50 ) Input IR= -
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL o IOUTI::)JT IZULSE |
1 ] F = IR = 10 mA; measure
—_— pr— at iR(REC) = 1.0 mA)

Notes: 1. A 2.0 k() variable resistor adjusted for a Forward Current (If) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.
3. tprty
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MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 50 Vdc MBAV74I_
Forward Current IF 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc CASE 318-03, STYLE 9
’
SOT-23 (TO-236AB
THERMAL CHARACTERISTICS ( )
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TA = 25°C 3
Derate above 25°C 1.8 mW/°C ;
Thermal Resistance Junction to Ambient RoJA 556 °C/W 2
Total Device Dissipation Pp 300 mwW
Alumina Substrate,** Tp = 25°C Anode
Derate above 25°C 2.4 mW/°C s 1
Thermal Resistance Junction to Ambient RoJA 417 °C/W Cathode 2
Junction and Storage Temperature Ty, Tng —55to +150 °C Anode
*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. SWITCHING DIODE
DEVICE MARKING
[ MBAV74L = JAX
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic Symbol | Min | Max | Unit |
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) 50 — Vdc
(I(BR) = 5.0 uAdc)
Reverse Voltage Leakage Current IR pAdc
(VR = 50 Vdc, Ty = 125°C) — 100
(VR = 50 Vdc) — 0.1
Diode Capacitance Cp — 2.0 pF
(VR = 0, f = 1.0 MHz)
Forward Voltage VF —_ 1.0 Vdc
(IF = 100 mAdc)
Reverse Recovery Time ter —_ 15 ns
(IF = Ig = 10 mAdc, ig(REC) = 1.0 mAdc, measured at Ig = 1.0 mA, R = 100 Q)

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

5-22



MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 70 Vdc
Forward Current IF 200 mAdc MBAWSGL
Peak Forward Surge Current IFM(surge) 200 mAdc CASE 318-03, STYLE 12
THERMAL CHARACTERISTICS SOT-23 (TO-236AB)
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW ‘3
TaA = 25°C
Derate above 25°C 1.8 mW/°C 1
Thermal Resistance Junction to Ambient RoJA 556 °C/W 2
Total Device Dissipation Pp 300 mW
Alumina Substrate,** Tp = 25°C Anode Cath°1de
Derate above 25°C 2.4 mW/°C 3
Thermal Resistance Junction to Ambient RoJA 417 °C/W Cathzde
Junction and Storage Temperature TJ: Tstg —-55to +150 °C
*FR-5 = 1.0 x 0.75 x 0.062 in.. . DUAL
*x - o
Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. SWITCHING DIODES
DEVICE MARKING
| MBAWS6L = A1X |

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

| Characteristic l Symbol T Min Max Unit

OFF CHARACTERISTICS

Reverse Breakdown Voltage V(BR) 70 —_ Vdc
(I(BR) = 100 uAdc)

Reverse Voltage Leakage Current IR nAde
(VR = 25 Vdc, Ty = 150°C) — 30
(VR = 70 Vdc) — 25
(VR = 70 Vdc, Ty = 150°C) — 50

Diode Capacitance Cp — 25 pF
(VR = 0, f = 1.0 MHz)

Forward Voltage VE mVdc
(IF = 1.0 mAdc) — 715
(IF = 10 mAdc) — 855
(I = 50 mAdc) — 1100
(I = 100 mAdc) — 1300

Reverse Recovery Time trr — 15 ns
(Ilg = Ig = 10 mAdc, Ig(REC) = 1.0 mAdc) (Figure 1)

FIGURE 1 — Recovery Time Equivalent Test Circuit
820 )

+10V 2.0k
l“: 0.1 MF-L

100 kH I e tr——] t—»
0.1 uF r---- -
Jd L ! |
1 ] ’I ] I
DU R(REC)=1.0 mA
50 Q Output 50 2 Input IR— (REC)=1-
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
(IF = IR = 10 mA; measured
—_I__ __l_ atiR(Rec) = 1.0 mA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (If) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.
3. tp»try
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SILICON HOT-CARRIER DIODE
(SCHOTTKY BARRIER DIODE)

... designed primarily for UHF mixer applications but suitable also for use
in detector and ultra-fast switching circuits. Supplied in an inexpensive plas-
tic package for low-cost, high-volume consumer requirements. Also avail-

able in Surface Mount package.

® The Rugged Schottky Barrier Construction Provides Stable Characteristics

by Eliminating the ““Cat-Whisker”” Contact
® Low Noise Figure — 6.0 dB Typ @ 1.0 GHz
® Very Low Capacitance — Less Than 1.0 pF @ Zero Volts
® High Forward Conductance — 0.5 Volts (Typ) @ I = 10 mA

MAXIMUM RATINGS

MBD101
MMBD101L

CASE 182-02, STYLE 1
(TO-226AC)

20—4¢—o01 1
Cathode Anode 2

N\
30——j¢—o01

Cathode Anode

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

SILICON HOT-CARRIER
UHF MIXER DIODES

MBD101| MMBD101,L
Rating Symbol Value Unit

Reverse Voltage VR 4.0 Volts

Forward Power Dissipation @ Tp = 25°C Pf 280 200 mwW
Derate above 25°C 2.8 2.0 mW/°C

Junction Temperature Ty +126 °C

Storage Temperature Range Tstg —55to +150 °C

DEVICE MARKING

[ MmBD10IL = am
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit

Reverse Breakdown Voltage V(BR)R 4.0 5.0 — Volts
(IR = 10 uA)

Diode Capacitance CT - 0.88 1.0 pF
(VR = 0, f = 1.0 MHz, Note 1)

Forward Voltage (1) VE —_ 0.5 0.6 Volts
(IF = 10 mA)

Noise Figure NF — 6.0 — dB
(f = 1.0 GHz, Note 2)

Reverse Leakage IR — 0.02 0.25 RA
(VR = 3.0V)
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TYPICAL CHARACTERISTICS
(TA = 25°C unless noted)

FIGURE 1 — REVERSE LEAKAGE
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NOTES ON TESTING AND SPECIFICATIONS

Note 1 — Cc and Ct are measured using a capacitance bridge
(Boonton Electronics Model 75A or equivalent).

Note 2 — Noise figure measured with diode under test in tuned
diode mount using UHF noise source and local oscil-
lator (LO) frequency of 1.0 GHz. The LO power is
adjusted for 1.0 mW. IF amplifier NF = 1.5 dB, f = 30
MHz, see Figure 5.

Note 3 — Lg is measured on a package having a short instead
of a die, using an impedance bridge (Boonton Radio
Model 250A RX Meter).
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SILICON HOT-CARRIER DIODE
(SCHOTTKY BARRIER DIODE)

... designed primarily for high-efficiency UHF and VHF detector applica-
tions. Readily adaptable to many other fast switching RF and digital applica-
tions. Supplied in an inexpensive plastic package for low-cost, high-volume
consumer and industrial/commercial requirements. Also available in Surface
Mount package.

® The Schottky Barrier Construction Provides Ultra-Stable Characteristics By
Eliminating the “Cat-Whisker” or “S-Bend’ Contact

® Extremely Low Minority Carrier Lifetime — 15 ps (Typ)
® Very Low Capacitance — 1.5 pF (Max) @ VR = 15V
® Two Voltage Ranges — 20 V — MBD201, MMBD201
— 30 V— MBD301, MMBD301
10 nAdc (Typ) MBD201, MMBD201L
13 nAdc (Typ) MBD301, MMBD301L

® Low Reverse Leakage — IR

I

MAXIMUM RATINGS (T = 125°C unless otherwise noted)

MBD201 MMBD201L
MBD301 MMBD301L

CASE 182-02, STYLE 1
(TO-226AC)

1
2

CASE 318-03, STYLE 8 ‘3
1
2

2 0——{j¢—o0
Cathode Anode

SOT-23 (TO-236AB)

3 C)—k—-—-O 1
Cathode Anode

20-30 VOLTS

Py p— SILICON HOT-CARRIER
MBD301| MMBD301L DETECTOR AND SWITCHING
Rating Symbol Value Unit DIODES
Reverse Voltage MBD201 VR 20 Volts
MBD301 30
Forward Power Dissipation @ Ta = 25°C Pg 280 200 mwW
Derate above 25°C 2.8 2.0 mWw/°C
Operating Junction Temperature Range Ty —-55t0 +125 °C
Storage Temperature Range Tstg ~55to +150 °C
DEVICE MARKING
MMBR201L = 4S
MMBR301L = 4T
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R Volts
(IR = 10 nA) MBD201, MMBD201L 20 — —
MBD301, MMBD301L 30 — —
Total Capacitance, Figure 1 CT — 0.9 1.5 pF
(VR = 15 Volts, f = 1.0 MHz)
Minority Carrier Lifetime, Figure 2 T — 15 — ps
(I = 5.0 mA, Krakauer Method)
Reverse Leakage, Figure 3 IR nAdc
(VR = 15V) MBD201, MMBD201L —_ 10 200
(VR = 25V) MBD301, MMBD301L = 13 200
Forward Voltage, Figure 4 VE — 0.5 0.6 Vdc
(I = 10 mAdc)
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C1, TOTAL CAPACITANCE (pF)

IR, REVERSE LEAKAGE (uA)

MBD201, MBD301, MMBD201L, MMBD301L

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 1 — TOTAL CAPACITANCE

FIGURE 2 — MINORITY CARRIER LIFETIME
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SILICON HOT-CARRIER DIODE
(SCHOTTKY BARRIER DIODE)

... designed primarily for high-efficiency UHF and VHF detector applica-
tions. Readily adaptable to many other fast switching RF and digital
applications. Supplied in an inexpensive plastic package for low-cost, high-
volume consumer and industrial/commercial requirements. Also available in
Surface Mount package.

® The Schottky Barrier Construction Provides Ultra-Stable Characteristics by
Eliminating the “Cat-Whisker"” or “S-Bend” Contact

® Extremely Low Minority Carrier Lifetime — 15 ps (Typ)
® Very Low Capacitance — 1.0 pF @ VR = 20 V

® High Reverse Voltage — to 70 Volts

® Low Reverse Leakage — 200 nA (Max)

MBD501 MMBDS01L
MBD701 MMBD701L

CASE 182-02, STYLE 1
(TO-226AC)

2 O——'H—O 1
Cathode Anode 1
2

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

30—j¢—01

Cathode Anode
50-70 VOLTS

HIGH-VOLTAGE

SILICON HOT-CARRIER
DETECTOR AND SWITCHING

MAXIMUM RATINGS (T, = 125°C unless otherwise noted) DIODES
MBD501| MMBD501L
MBD701| MMBD701L
Rating Symbol Value Unit
Reverse Voltage MBD501 VR 50 Volts
MBD701 70
Forward Power Dissipation @ Tp = 25°C PF 280 200 mwW
Derate above 25°C 2.8 2.0 mW/°C
Operating Junction Temperature Range Ty -55t0 +125 °C
Storage Temperature Range Tstg —55to +150 °C
DEVICE MARKING
MMBD501L = 5F
MMBD701L = 5H
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R Volts
(IR = 10 nAdc) MBD501, MMBD501L 50 —_ —
MBD701, MMBD701L 70 — —
Total Capacitance, Figure 1 Cr — 0.5 1.0 pF
(VR = 20 Volts, f = 1.0 MHz)
Minority Carrier Lifetime, Figure 2 T — 15 — ps
(I = 5.0 mA, Krakauer Method)
Reverse Leakage, Figure 3 IR nAdc
(VR = 25V) MBD501, MMBD501L —_ 7.0 200
(VR = 35V) MBD701, MMBD701L — 9.0 200
Forward Voltage, Figure 4 VE — 1.0 1.2 Vdc
(IF = 10 mAdc)
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MMAD130

MMAD1103
thru

MMAD1107
MMAD1109

CASE 751A-02

MAXIMUM RATINGS S0-14
Rating Symbol Value Unit
Peak Reverse Voltage VRM 50 Vdc
Steady-State Reverse Voltage VR 40 Vdc
Peak Forward Current 25°C IFM 500 mA
Continuous Forward Current IF 400 mA
Power Dissipation Pp 500 mW
Derating Factor 4.0 mW/°C
Operating Temperature TA —65to +125 °C MONOLITHIC
Storage Temperature Range Tstg —65to +150 °C DIODE ARRAYS
S0-14 Pin Diagram
1. MMAD130 5. MMAD1106
Dual 10 @ i1 ST R 8 Diode @
Diode ®E® DEE Array
Array ® T T S ® (Common OOOOOROL®
2 2 Anode)
NC Pin 1,4, 6,10, 13
2. MMAD1103 6. MMAD1107
16 © $%5%% % 1 Dual 8 1 33 ®
2‘“3 BlO101010) 2lode laleloleleld
rray _F%% K rray x 5%
@ @
NC Pin 4, 6, 10, 13 NC Pin 6, 13
3. MMAD1104 7. MMAD1109
D'ual 8 T EEY] @ 7 Diode 001610 ®
Dlode lolololnlole Array
rray o £3%%% ® (Independant) OO 69
NC Pin 4, 11
Device Description Diagram
4. MMAD1105 MMAD130 Dual 10 Diode Array 1
8 Diode @ MMAD1103 | 16 Diode Array 2
Array MMAD1104 | Dual 8 Diode Array 3
{Common POOOOROG MMAD1105 |8 Diode Array Common Cathode 4
Cathode) NC Pin 1. 4. 6. 10, 13 MMAD1106 |8 Diode Array Common Anode 5
14,610 MMAD1107 | Dual 8 Diode Array 6
MMAD1109 |7 Diode Array 7
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MMAD130 Series

ELECTRICAL CHARACTERISTICS (@ 25°C Free-Air Temperature)

Limit

Characteristic Symbol Min Max Unit
Reverse Breakdown Voltage (1) (IR = 10 nA) V(BR) 50 — Vdc
Static Reverse Current (VR = 40 V) IR — 0.1 nA
Static Forward Voltage (If = 100 mA) VF — 1.1 Vde

(I = 500 mA) (2) — 1.5

Peak Forward Voltage (3) (If = 500 mA) VEM — 5.0 Vdc
SWITCHING CHARACTERISTICS (@ 25°C Free-Air Temperature)

Characteristic Symbol Typical Value Unit
Forward Recovery Time (If = 500 mA) tr 20 ns
Reverse Recovery Time trr 8.0 ns

(I = 200 mA, IRM = 200 mA, R = 100 &, iy = 20 mA)

1. This parameter must be measured using pulse techniques. PW = 100 us, duty cycle < 20%.

2. This parameter is measured using pulse techniques. PW = 300 us, duty cycle < 2.0%. Read time is 90 us from the leading edge of the
pulse.

3. The initial instantaneous value is measured using pulse techniques. PW = 150 ns, duty cycle < 2.0%, pulse rise time < 10 ns. The total
capacitance shunting the diode is 19 pF maximum and the equipment bandwidth is 80 MHz.
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MMAD1108

CASE 751B-03
SO-16

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Reverse Voltage VRM 50 Vdc 010006600,
Steady-State Reverse Voltage VR 40 Vdc
Peak Forward Current 25°C IFm 500 mA zg
Continuous Forward Current Ig 400 mA Pin Connections Diagram
Power Dissipation Pp 500 mw

Derating Factor 4.0 mW/°C

Operating Temperature TA —65to +125 °C MONOLITHIC
Storage Temperature Range Tstg —65to +150 °C DIODE ARRAY

ELECTRICAL CHARACTERISTICS (@ 25°C Free-Air Temperature)

Limit
Characteristic Symbol Min Max Unit
Reverse Breakdown Voltage (1) V(BR) 50 — Vdc
(IR = 10 nA)
Static Reverse Current IR —_ 0.1 pA
(VR = 40 V)
Static Forward Voltage VE Vdc
(IF = 100 mA) —_ 1.1
(I = 500 mA) (2) — 15
Peak Forward Voltage (3) VEM — 5.0 Vdc
(IF = 500 mA)
SWITCHING CHARACTERISTICS (@ 25°C Free-Air Temperature)
Characteristic Symbol Typical Value Unit
Forward Recovery Time ty 20 ns
(IF = 500 mA)
Reverse Recovery Time trr 8.0 ns
(IF = 200 mA, Igm = 200 mA, R = 100 Q, iy = 20 mA)

1. This parameter must be measured using pulse techniques. PW = 100 us, duty cycle < 20%.

2. This parameter is measured using pulse techniques. PW = 300 us, duty cycle < 2.0%. Read time is 90 us from the leading edge of the
pulse.

3. The initial instantaneous value is measured using pulse techniques. PW = 150 ns, duty cycle < 2.0%, pulse rise time < 10 ns. The total
capacitance shunting the diode is 19 pF maximum and the equipment bandwidth is 80 MHz.
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MMBD101L For specifications, See MBD10IL
MMBD201L, MMBD3O01L For Specifications,

See MBD201L
MAXIMUM RATINGS

MMBD352L

CASE 318-03, STYLE 11
SOT-23 (TO-236AB)

Rating Symbol Value Unit Anode Cathode
Continuous Reverse Voltage VR 4.0 Vece 3 1 2
THERMAL CHARACTERISTICS ! > 3
e B Cathode/Anode
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TA = 25°C
Derate above 25°C 1.8 mW/°C MMBD353L
Thermal Resistance Junction to Ambient RoJA 556 °C/W CASE 318-03, STYLE 19
Total Device Dissipation PD 300 mw SOT-23 (TO-236AB)
Alumina Substrate,** Tp = 25°C Anode Cathode
Derate above 25°C 2.4 mW/°C s 2 O—Iﬂ—l—N—‘O 1
Thermal Resistance Junction to Ambient RoJA 417 °C/W
3
Junction and Storage Temperature TJ, Ts_tg —55to +150 °C 1 Cathode/Anode
*FR-5 = 1.0 x 0.75 x 0.062 in. 2
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. DUAL HOT CARRIER
MIXER DIODES
DEVICE MARKING
| MMBD352L = 5G; MMBD353L = 4F ]
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
L Characteristic | Symbol Min i Max J Unit
OFF CHARACTERISTICS
Forward Voltage VE - 0.60 \
(If = 10 mA)
Reverse Voltage Leakage Current IR HA
(VR = 3.0V) - 0.25
(VR = 4.0V) — 10
Capacitance C — 1.0 pF
(VR =0V, f=10MHz)
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MM BDSO 1 I_, MM BD70 1 I_ For Specifications,

See MBD501L Data.

MAXIMUM RATINGS

Rating Symbol Value Unit
Reverse Voltage VR 70 Vdc
Forward Current Ig 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TA = 25°C
Derate above 25°C 1.8 mW/°C
Thermal Resistance Junction to Ambient RoJA 556 °CW
Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C
Derate above 25°C 2.4 mW/°C
Thermal Resistance Junction to Ambient RgJA a7 °C/W
Junction and Storage Temperature Ty, Tstg | —55to +150 °C

*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

MMBD914L

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

5

3 0—-——'4——0 1
Cathode Anode

HIGH-SPEED SWITCHING DIODE

| MMmBD914XL = 5D

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

[ Characteristic | symbol Min Max Unit
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) 100 — Vdc
(IR = 100 pAdc)
Reverse Voltage Leakage Current IR
(VR = 20 Vdc) — 25 nAdc
(VR = 75 Vdc) — 5.0 uAdc
Diode Capacitance CT —_ 4.0 pF
(VR = 0, f = 1.0 MHz)
Forward Voltage VE - 1.0 Vdc
(I = 10 mAdc)
Reverse Recovery Time ter —_ 4.0 ns
(IF = IR = 10 mAdc) (Figure 1)
FIGURE 1 — Recovery Time Equivalent Test Circuit
820 Q
IF
+10V ]
l——trr— t—>
\
0.1 uF
I i =1.0 mA
50 Q Output 50 Q Input IR= R(REC)
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
| I (IF = IR = 10 mA; measured
— —_— atig(REC) = 1.0 mA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (I) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.

3. tp >ty
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MAXIMUM RATINGS

Rating Symbol Value Unit |~ MMBD2835XL

Reverse Voltage I\Mnmggggggit VR ;: Vdc MMBD28 3 GXL
Forward Current IF 100 mAdc

CASE 318-03, STYLE 12

SOT-23 (TO-236AB)
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mw 3
Ta = 25°C
Derate above 25°C 1.8 mW/°C 1
Thermal Resistance Junction to Ambient ReuA 556 °C/W 2
Total Device Dissipation Pp 300 mwW
Alumina Substrate,** Tp = 25°C Anode Cathode
Derate above 25°C 24 mW/°C 3
Thermal Resistance Junction to Ambient RoJA 417 °C/W c hzd
thode
Junction and Storage Temperature TJ. Tstg | —55to +150 °C ame
*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. DUAL

DEVICE MARKING
’ MMBD2835XL = A3X; MMBD2836XL = A2X |

SWITCHING DIODES

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

[ Characteristic l Symbol Min Max Unit
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) Vdc
(IR = 100 pAdc) MMBD2835XL 35 —
MMBD2836XL 75 —
Reverse Voltage Leakage Current IR nAdc
(VR = 30 Vdc) MMBD2835XL - 100
(VR = 50 Vdc) MMBD2836XL - 100
Diode Capacitance Crt — 4.0 pF
(VR = 0, f = 1.0 MHz)
Forward Voltage VE ' Vdc
(IF = 10 mAdc) — 1.0
(If = 50 mAdc) — 1.0
(IF = 100 mAdc) — 1.2
Reverse Recovery Time ter — 15 ns
(If = Ig = 10 mAdc, iR(REC) = 1.0 mAdc) (Figure 1)

FIGURE 1 — Recovery Time Equivalent Test Circuit
820 (1

e

+10 v 2.0k
1.,: 0.1 ,LF—L

100 uH l«——trr— t—>

0.1 pF r "
Il [] ]
iy P
U] ] N
50 () Output 50 () Input R(REC)=1.0m
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
i - -1 (IF = IR = 10 mA; measured
- = atiRREC) = 1.0 MA)

Notes: 1. A 2.0 k() variable resistor adjusted for a Forward Current (IF) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.

3. oty
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MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Reverse Voltage VRM 75 Vdc MMBD2837XI_
D.C. Reverse Voltage MMBD2837XL VR 30 Vde
MMBD2838XL 50 MMBD2838XL
Peak Forward Current [[SV] 450 mAdc
300 CASE 318-03, STYLE 9
Average Rectified Current lo 150 mAdc SOT-23 (TO-236AB)
100
THERMAL CHARACTERISTICS 3
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW 1
TA = 25°C 2
Derate above 25°C 1.8 mW/°C
Thermal Resistance Junction to Ambient RoJA 556 °C/W A"°1de
Total Device Dissipation Pp 300 mwW 30—{
Alumina Substrate,** Tp = 25°C Cathode 2
Derate above 25°C 24 mW/°C Anode
Thermal Resistance Junction to Ambient RoJA 417 °C/W
Junction and Storage Temperature Ty, Tstg | —55to +150 °C DUAL
*FR-5 = 1.0 x 0.75 x 0.062 in. SWITCHING DIODES
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

‘ MMBD2837XL = A5X; MMBD2838XL = A6X

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

| Characteristic | Symbol l Min Max Unit
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) Vdc
((BR) = 100 uAdc) MMBD2837XL 35 -
MMBD2838XL 75 —_
Reverse Voltage Leakage Current IR nAdc
(VR = 30 Vdc) MMBD2837XL — 0.1
(VR = 50 Vdc) MMBD2838XL — 0.1
Diode Capacitance Ccr — 4.0 pF
(VR = 0, f = 1.0 MHz)
Forward Voltage VE Vdc
(If = 10 mAdc) — 1.0
(IF = 50 mAdc) — 1.0
(If = 100 mAdc) — 1.2
Reverse Recovery Time ter —_ 15 ns
(If = Ir = 10 mAdc, ig(Rec) = 1.0 mAdc) (Figure 1)
FIGURE 1 — Recovery Time Equivalent Test Circuit
820 ()
— - Ie
+10 V 2.0k _l_ ]
100 uH l'F o1 [ trr——=
l—{rr —
# _—_— — /
0.1 uF r A -
1 ] 1
ST TR
[\ SRR i =1.0 mA
50 () Output 50 () Input IR= - R(REC)
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
i i (IF = IR = 10 mA; measured
r—n - atiR(REC) = 1.0 mA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (IF) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.
3. tprty
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MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 70 Vdc
Forward Current IF 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc MMBDGOSOI-
THERMAL CHARACTERISTICS CASE 318-03, STYLE 8
Characteristic Symbol Max Unit SOT-23 (TO-236AB)
Total Device Dissipation FR-5 Board,* Pp 225 mwW
Ta = 25°C
Derate above 25°C 1.8 mW/°C 3
Thermal Resistance Junction to Ambient RoJA 556 °C/W
Total Device Dissipation Pp 300 mw 1
Alumina Substrate,** Tpo = 25°C 2
Derate above 25°C 2.4 mwW/°C
Thermal Resistance Junction to Ambient RoJA 417 °C/W 30—f¢—o01
Junction and Storage Temperature Ty, Tstg | —55to +150 °C Cathode Anode
*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. SWITCHING DIODE
DEVICE MARKING
[ MmBD60S0XL = 5A ]
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
l Characteristic l Symbol T Min T Max L Unit J
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) 70 — Vdc
(I(BR) = 100 pAdc)
Reverse Voltage Leakage Current IR —_ 0.1 pAdc
(VR = 50 Vdc)
Forward Voltage VE Vdc
(I = 1.0 mAdc) 0.55 0.7
(If = 100 mAdc) 0.85 1.1
Reverse Recovery Time trr — 4.0 ns
(I = IR = 10 mAdc, iR(ReC) = 1.0 mAdc) (Figure 1)
Capacitance Cc — 25 - pF
(VR = 0)
FIGURE 1 — Recovery Time Equivalent Test Circuit
820 Q
|F ——
+10V
la———1trp t—>
0.1 uF
l - i =1.0 mA
50 () Output 50 ) Input IR= — R(REC)
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
| | (IF = IR = 10 mA; measured
— —_ atig(REC) = 1.0 mA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (Ig) of 10 mA.
2. Input pulse is adjusted so 'R(peak) is equal to 10 mA.
3. oty
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MAXIMUM RATINGS

Rating Symbol Value Unit
Reverse Voltage VR . 70 Vde
Forward Current IF 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TA = 25°C
Derate above 25°C - 1.8 mW/°C
Thermal Resistance Junction to Ambient RoJA 556 °C/W
Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C
Derate above 25°C 24 mW/°C
Thermal Resistance Junction to Ambient RoJA 417 °C/W
Junction and Storage Temperature Ty, Ts‘tg —55to +150 °C

*FR-5 = 1.0 x 0.75 x 0.062 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

| MmBDS100L = 5B

MMBD6100L

CASE 318-03, STYLE 9
SOT-23 (TO-236AB)

2

Anode

1
3
Cathode 2

Anode

DUAL
SWITCHING DIODES

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

] Characteristic | symbol Min Max |  Unit |
OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) 70 — Vde
(igR) = 100 pAdc)
Reverse Voltage Leakage Current IR — 0.1 pAdc
(VR = 50 Vdc)
Forward Voltage VF Vdc
(IF = 1.0 mAdc) 0.55 0.7
(IF = 100 mAdc) 0.85 1.1
Reverse Recovery Time trr - 15 ns
(Ig = Ig = 10 mAdc, iR(REC) = 1.0 mAdc) (Figure 1)
Capacitance C —_ 25 pF
(VR = 0)
FIGURE 1 — Recovery Time Equivalent Test Circuit
820 O
IF
+10V 20k _L ]
If 0.1 uF
100 pH I <———t,—r—1 t—
0.1 uF r---- -
L [ | ]
[ 11 P l
HEAVAH iR(REC)=1.0 mA
50 2 Output 50 Q) Input IR= —
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
-1 . (IF = IR = 10 mA; measured
— — atig(REC) = 1.0 MA)

Notes: 1. A 2.0 kQ variable resistor adjusted for a Forward Current (IF) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.

3.t ty
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MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 100 Vdc MMBD7000L
Forward Current Ig 200 mAdc
Peak Forward Surge Current IFM(surge) 500 mAdc
. CASE 318-03, STYLE 11
THERMAL CHARACTERISTICS SOT-23 (TO-236AB)
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW 3
TaA = 25°C
Derate above 25°C 1.8 mW/°C ;
Thermal Resistance Junction to Ambient RoJA 556 °C/W 2
Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C Anode i
Derate above 25°C 24 mW/C
Thermal Resistance Junction to Ambient RgJA 417 °C/W 3
Junction and Storage Temperature TJ. Tstg | —55to +150 °c Cathode/Anode
*FR-5 = 1.0 x 0.75 x 0.062 in. X
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. DUAL
SWITCHING DIODES
DEVICE MARKING
| MmBD7000L = 5C |

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

| Characteristic l Symbol Min Max [ Unit J

OFF CHARACTERISTICS
Reverse Breakdown Voltage V(BR) 100 — Vdc

(I{BR) = 100 pAdc)
Reverse Voltage Leakage Current pAdc

(VR = 50 Vdc) IR — 0.30

(VR = 100 Vdc) IR2 — 0.5

(VR = 50 Vdc, 125°C) IR3 — 100
Forward Voltage VE Vdc

(IF = 1.0 mAdc) 0.55 0.7

(I = 10 mAdc) 0.67 0.82

(I = 100 mAdc) 0.75 1.1
Reverse Recovery Time ter — 4.0 ns

(I = IR = 10 mAdc) (Figure 1)
Capacitance C — 1.5 pF

(VR = 0)

FIGURE 1 — Recovery Time Equivalent Test Circuit
820 0
+10V 2.0k _L
F 0.1 uF
100 pH I <—trr—->{ t—»
0.1 uF r---1 =
11 [ 1
LA o ]
I tD.U.T.? 1
[ Y] i -
50 O Output 50 O Input IR(REC)=1.0 mA
Pulse Sampling VR
Generator Oscilloscope INPUT SIGNAL OUTPUT PULSE
1 | (IF = IR = 10 mA; measured
= - atip(REC) = 1.0 mA)

Notes: 1. A 2.0 k() variable resistor adjusted for a Forward Current (If) of 10 mA.
2. Input pulse is adjusted so IR(peak) is equal to 10 mA.
3. tp»ty
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SILICON EPICAP DIODES

... designed in the Surface Mount package for general frequency control
and tuning applications; providing solid-state reliability in replacement of

mechanical tuning methods.

® Controlled and Uniform Tuning Ratio

MMBV105GL
MV105G

CASE 182-02, STYLE 1
(TO-226AC)

20—]|jl¢e—o01
Cathode Anode

MAXIMUM RATINGS
T rT— CASE 318-03, STYLE 8 °
- SOT-23 (TO-236AB) 4
Rating Symbol Value Unit 2
Reverse Voltage VR 30 Volts 30—]l¢e—o1
Cathode Anode
Forward Current IF 200 mA
Device Dissipation @ TpA = 25°C Pp 280 200 mwW 30 VOLTS
Derate above 25°C 2.8 2.0 mW/°C
Junction Temperature Ty +125 °C VOLTAGE VARIABLE
CAPACITANCE DIODES
Storage Temperature Range Tstg —55to0 +150 °C
DEVICE MARKING
| MMBV105GL = 48
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Max Unit
Reverse Breakdown Voltage V(BRJR 30 — Vdc
(IR = 10 uAdc)
Reverse Voltage Leakage Current IR — 50 nAdc
(VR = 28 V)
Cr Q
Device VR = 25 Vd¢ f = 100 MHz
Type pF VR =30V C3/C2s
Min Max Typ Min Max
MMBV105G 1.8 2.8 150 4.0 6.0
FIGURE 1 — DIODE CAPACITANCE
20
R 18 <
L 6
S 1 \
=
Eon <
S
£ 5 N
£ ~
wogo
3 Tp = 250C N
3 50 ot et
E 1 f=10MHz \\\
20 ™~
0
03 05 10 20 30 50 10 20 30

VR, REVERSE VOLTAGE (VOLTS)
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Q, FIGURE OF MERIT
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FIGURE 2 — FIGURE OF MERIT FIGURE 3 — DIODE CAPACITANCE
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SILICON EPICAP DIODE | MMBV109L

... designed for general frequency control and tuning applications; provid- Mv209
ing solid-state reliability in replacement of mechanical tuning methods.

® High Q with Guaranteed Minimum Values at VHF Frequencies
® Controlled and Uniform Tuning Ratio
® Available in Surface Mount Package

CASE 182-02, STYLE 1

(TO-226AC)
20—|l¢—o01
MAXIMUM RATINGS Cathode Anode 2
MV209 | MMBV209,L
Rating Symbol Value Unit CASE 318-03, STYLE 8
Reverse Voltage VR 30 Volts SOT-23 (TO-236AB)
Forward Current I 200 mA 30——{j[¢——o01 1
Forward Power Dissipation @ Tp = 25°C Pp 280 200 mwW Cathade Anode 2
Derate above 25°C 2.8 2.0 mW/°C
Junction Temperature T +125 °c 26-32 pF
Storage Temperature Range Tstg ~55to +150 °C VOLTAGE VARIABLE

CAPACITANCE DIODES
DEVICE MARKING

MMBV109L = 4A ]
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit

Reverse Breakdown Voitage V(BR)R 30 — — Vdc
(IR = 10 pAdc)

Reverse Voltage Leakage Current IR — - 0.1 rAdc
(VR = 25 Vdc)

Diode Capacitance Temperature Coefficient TCc — 300 —_ ppm/°C
(VR = 3.0 Vdc, f = 1.0 MHz)

C1, Diode Capacitance Q.\flggﬂ; %f ‘I}I‘I‘erlt CR. Capgc;gmoe Ratio
VR = 3.0 Vdc, f = 1.0 MHz R = 2.8 ¥ae 3628
R . f = 50 MHz f = 1.0 MHz
P (Note 1) (Note 2)
Device Min Nom Max Min Min Max
MMBV109L, MV209 26 29 32 200 5.0 6.5

FIGURE 1 — DIODE CAPACITANCE

)
%
R AN

E» N,

B N,

= N

<<

=

g

6 A

b N

=P

2 . N

5 N

& ‘ N
0

10 100
VR, REVERSE VOLTAGE (VOLTS)
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MMBV109L, MV209

FIGURE 2 — FIGURE OF MERIT FIGURE 3 — LEAKAGE CURRENT

T P d 100

t 60 7
Tp = 25°C ]
f'= 50 MHz - 2

60 Z

20 VR =20 Vdc

06 7=

02
01 Sz

0.06 Zd

N
™

Q, FIGURE OF MERIT (X1000)

1. REVERSE CURRENT (nA)

0.02
001 -~

1

0.006 F——=

0.002
0001

30 60 90 12 15 18 2 24 2 N 60 -40 -20 0 +20 +40 +60  +80 +100 +120 +140
VR, REVERSE VOLTAGE (VOLTS)
TA. AMBIENT TEMPERATURE (°C)

FIGURE 4 — DIODE CAPACITANCE

NOTES ON TESTING AND SPECIFICATIONS

VR =30Vdc e 1. Q is calculated by taking the G and C readings of an admit-
f=1.0MHz tance bridge, such as Boonton Electronics Model 33AS8, at
Ce~Cc+Cj the specified frequency and substituting in the following
equation:
P fc
= o=

- G

2. CRis the ratio of Ct measured at 3.0 Vdc divided by Ct mea-

Cy, DIODE CAPACITANCE (NORMALIZED)

sured at 25 Vdc.

-50 -25 0 +25 +50 +75 +100  +125

TA, AMBIENT TEMPERATURE (°C)
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MMBV409L
MV409

CASE 182-02, STYLE 1
TO-92 (TO-226AC)

20—{jl¢—o01
Cathode Anode 2
MAXIMUM RATINGS
MV409 | MMBV409,L
o 40 CASE 318-03, STYLE 8 .
Rating Symbol Value Unit SOT-23 (TO-236AB)
Reverse Voltage VR 20 Volts 1
30—{le—o01

Forward Current IF 200 mA Cathode Anode 2
Forward Power Dissipation @ Tp = 25°C Pp 280 225* mwW

Derate above 25°C 28 1.8 mW/°C VOLTAGE VARIABLE
Junction Temperature Ty +125 °C CAPACITANCE DIODES
Storage Temperature Range ng ~55to +150 °C

*FRS Board 1.0 x 0.75 x 0.062 in.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic — All Types Symbol Min Typ Max Unit

Reverse Breakdown Voltage V(BR)R 20 - —_ Vde

(IR = 10 pAdc)
Reverse Voltage Leakage Current IR —_ —_ 0.1 nAdc

(VR = 15 Vdc)
Diode Capacitance Temperature Coefficient TCc — 300 — ppm/°C

(VR = 3Vdc, f = 1 MHz)

Q, Figure of Merit CR. Capacitance Ratio
Ct, Diode Capacitance VR = 3 Vdc C3/Cg
VR = 3 Vdc, f = 1 MHz f = 50 MHz f=1MHz
pF (Note 1) (Note 2)
Device Min Nom Max Min Min Max
MMBV409L, MV409 26 29 32 200 15 1.9

. NOTES ON TESTING AND SPECIFICATIONS

(1) Qs calculated by taking the G and C readings of an admittance bridge, such as Boonton Electronics Model 33AS8, at the specified
frequency and substituting in the following equation:

2qfC
a="g

(2) CR is the ratio of Ct measured at 3 Vdc divided by Cy measured at 8 Vdc.
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Ct, DIODE CAPACITANCE (pF)

IR, REVERSE CURRENT (nA)

MMBV409L, MV409

40
36
k) 2 e
15
28 =3
u g 1
= 1
2 =
~ g o7
16 = -
N S 05
12 &
8 a 7
4 S 03 (’/
0 02
1 2 3 4 5 6 7 8910 0 2 4 5 6 7 8 9 10 11 12 13 14
VR, REVERSE VOLTAGE (VOLTS) VR, REVERSE VOLTAGE VOLTS
Figure 1. Diode Capacitance Figure 2. Figure of Merit
100 1.04
60 y.a
20 § 1.03
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6 7 2 //
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w Ci~=C. + G
06 f'l z e 1
02 =
e S
0.1 va £ 09
0.06 7 < .~
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TA, AMBIENT TEMPERATURE (°C)

Figure 3. Leakage Current

TA, AMBIENT TEMPERATURE (°C)

Figure 4. Diode Capacitance
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SILICON EPICAP DIODES

... designed for FM tuning, general frequency control and tuning, or any
top-of-the-line application requiring back-to-back diode configuration for
minimum signal distortion and detuning. This device is supplied in the
SOT-23 plastic package for high volume, pick and place assembly
requirements.

® High Figure of Merit — Q = 100 (Typ) @ VR = 2.0 Vdc, f = 100 MHz
o Guaranteed Capacitance Range

® Dual Diodes — Save Space and Reduce Cost

® Surface Mount Package

® Available in 8 mm Tape and Reel

.

Monolithic Chip Provides Improved Matching — Guaranteed =+ 1.0% (Max)
Over Specified Tuning Range

MAXIMUM RATINGS (Each Diode)

Rating Symbol Value Unit

Reverse Voltage VR 14 Volts
Forward Current IF 200 mA
Total Power Dissipation @ Tp = 25°C Pp 350 mwW

Derate above 25°C 2.8 mW/°C
Junction Temperature Ty +125 °C
Storage Temperature Range Tstg ~55to +125 °C
DEVICE MARKING

MMBV432L = 4B

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

MMBV432L

CASE 318-03, STYLE 9
SOT-23 (TO-236AB)

10—)"—-—1—1!4—02

3

DUAL
VOLTAGE-VARIABLE
CAPACITANCE DIODES

Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 14 — — Vdc
(IR = 10 pAdc)
Reverse Voltage Leakage Current IR — —_ 100 nAdc
(VR = 9.0 Vdc)
Diode Capacitance Cr 43 — 48.1 pF
(VR = 2.0 Vdc, f = 1.0 MHz)
Capacitance Ratio C2/C8 Cr 15 — 2.0 —
(f = 1.0 MHz)
Figure of Merit* Q 75 100 — —
(VR = 2.0 Vdc, f = 100 MHz)
1
*Q= ——
e 2 #fCTRg
TYPICAL CHARACTERISTICS (Each Diode)
100 550
70
T 450 //
g 50 F— /Z
g & 350
= 5 7
< o
& T~ 3 250 e
S » 5 pd Ta=2C _|
c:; f = 100 MHz
S 150
10 50
1 2 3 5 10 0 4 6 8 10

VR, REVERSE VOLTAGE (VOLTS)

Figure 1. Diode Capacitance (Each Diode)

VR, REVERSE VOLTAGE (VOLTS)

Figure 2. Figure of Merit versus Voltage

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

5-46




Q, FIGURE OF MERIT

MMBV432L

TYPICAL CHARACTERISTICS (Each Diode)
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Figure 3. Figure of Merit versus Frequency
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Figure 4. Diode Capacitance versus Temperature
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Figure 5. Reverse Current versus Reverse Voltage
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SILICON EPICAP DIODES
... designed in the popular PLASTIC PACKAGE for high volume require- MMBVZIOII‘ thru
ments of FM Radio and TV tuning and AFC, general frequency control and
tuning applications; providing solid-state reliability in replacement of MMBV2109L
mechanical tuning methods.
Also available in Surface Mount Package up to 33 pF. MVZIOI thru MVZI 15
e High Q with Guaranteed Minimum Values
® Controlled and Uniform Tuning Ratio CASE 182-02, STYLE 1
® Standard Capacitance Tolerance — 10% (TO-226AC)
® Complete Typical Design Curves
20—{l¢——o01
Cathode Anode 2
MAXIMUM RATINGS ) 3
MV2101 | MMBV2101L CASE 318-03, STYLE 8
o ik SOT-23 (TO-236A8) 17
MV2115| MMBV2109L 30 ™ o1
Rating Symbol Value Unit Cathode Anode
Reverse Voltage VR 30 Volts 6.8-100 pF
Forward Current I 200 mA 30 VOLTS
Device Dissipation @ Ta = 25°C Pp 280 200 mw VOLTAGE-VARIABLE
Derate above 25°C 28 2.0 mW/°C CAPACITANCE DIODES
Junction Temperature Ty +125 °C
Storage Temperature Range Tstg —55to +150 °C
DEVICE MARKING
MMBV2101L = 4G MMBV2103L = 4H MMBV2106L = 4V
MMBV2109L = 4J MMBV2104L = 4Z MMBV2107L = 4W
MMBV2102L = 4Y MMBV2105L = 4U MMBV2108L = 4X
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 30 —_ —_ Vdc
(IR = 10 pAdc)
Reverse Voltage Leakage Current IR —_ — 0.1 nAdc
(VR = 25 Vdc, Tp = 25°C)
Diode Capacitance Temperature Coefficient TCc — 280 —_ ppm/°C
(VR = 4.0 Vdc, f = 1.0 MHz)
Cr. Diode Capacitance Q, Figure of Merit TR, Tuning Ratio
VR = 4.0 Vdc, f = 1.0 MHz VR = 4.0 Vdc, C2/C30
pF f = 50 MHz f = 1.0 MHz
Device Min Nom Max Typ Min Typ Max
MMBV2101L/MV2101 6.1 6.8 7.5 450 25 27 3.2
MMBV2102L/MV2102 7.4 8.2 9.0 450 2.5 2.8 3.2
MMBV2103L/MV2103 9.0 10 11 400 25 2.9 3.2
MMBV2104L/MV2104 10.8 12 13.2 400 2.5 29 3.2
MMBV2105L/MV2105 13.5 15 16.5 400 25 29 3.2
MMBV2106L/MV2106 16.2 18 19.8 350 25 2.9 3.2
MMBV2107L/MV2107 19.8 22 24.2 350 25 29 3.2
MMBV2108L/MV2108 24.3 27 29.7 300 25 3.0 3.2
MMBV2109L/MV2109 29.7 33 36.3 200 25 3.0 3.2
MV2110 35.1 39 42.9 150 25 3.0 3.2
Mv2111 42.3 47 51.7 150 25 3.0 3.2
MV2112 50.4 56 61.6 150 2.6 3.0 3.3
Mv2113 61.2 68 74.8 150 2.6 3.0 3.3
MV2114 738 82 90.2 100 2.6 3.0 3.3
MV2115 90 100 110 100 2.6 3.0 33
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1.

2,

3.

CT, DIODE CAPACITANCE (pF)

MMBV2101L thru MMBV2109L, MV2101 thru MV2115

PARAMETER TEST METHODS

Ct, DIODE CAPACITANCE

(CT = Cc + Cy), Ct is measured at 1.0 MHz using a
capacitance bridge (Boonton Electronics Model 75A
or equivalent).

TR, TUNING RATIO
TR is the ratio of CT measured at 2.0 Vdc divided by
Ct measured at 30 Vdc.

Q, FIGURE OF MERIT

Q is calculated by taking the G and C readings of an
admittance bridge at the specified frequency and sub-
stituting in the following equations:

27fC

G

(Boonton Electronics Model 33AS8). Use Lead Length
~ 1/16".

4. TCc, DIODE CAPACITANCE TEMPERATURE

COEFFICIENT

TCc is guaranteed by comparing Ct at VR = 4.0 Vdc,
f = 1.0 MHz, Tp = —65°C with CT at VR = 4.0 Vdc, f
= 1.0 MHz, Ta = +85°C in the following equation
which defines TCc:

_ C{+85°C)-Cy(-65°C) _ 106

B 85 + 65 CR(25°C)
Accuracy iimited by measurement of C1 to = 0.1 pF.

TCc

TYPICAL DEVICE PERFORMANCE

FIGURE 1 — DIODE CAPACITANCE versus REVERSE VOLTAGE
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MMBV2101L thru MMBV2109L, MV2101 thru MV2115

Q, FIGURE OF MERIT

FIGURE 2 — NORMALIZED DIODE CAPACITANCE versus FIGURE 3 — REVERSE CURRENT versus REVERSE
JUNCTION TEMPERATURE BIAS VOLTAGE
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SILICON EPICAP DIODES MMBV3102L
... designed in the Surface Mount package for general frequency control
and tuning applications; providing solid-state reliability in replacement of CASE 318-03, STYLE 8
mechanical tuning methods. SOT-23 (TO'-236AB)
e High Q with Guaranteed Minimum Values at VHF Frequencies
e Controlled and Uniform Tuning Ratio
3
1
2
MAXIMUM RATINGS 30—{j¢——o01
i - Cathode Anode
Rating Symbol Value Unit
Reverse Voltage VR 30 Vdc
Forward Current I 200 mAdc 22 pF (Nominal)
Device Dissipation @ Tp = 25°C Pp 200 mwW 30 VOLTS
Derate above 25°C 2.0 mW/°C VOLTAGE VARIABLE
Junction Temperature Ty +125 °C CAPACITANCE DIODES
Storage Temperature Range Tstg | —55to +150 °C
DEVICE MARKING
MMBV3102L = 4C
ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 30 — — Vdc
(IR = 10 pAdc)
Reverse Voltage Leakage Current IR — — 0.1 pAdc
(VR = 25 Vdc, TA = 25°C)
Diode Capacitance Temperature Coefficient TCc —_ 300 — ppm/°C
(VR = 4.0 Vdc, f = 1.0 MHz)
Cr. Diode Capacitance Q, Figure of Merit CR. Capacitance Ratio
VR = 3.0 Vdc, f = 1.0 MHz VR = 3.0 Vdc, C3/C25
pF f = 50 MHz f = 1.0 MHz
Device Min Nom Max Min Min Typ
MV3102L 20 22 25 200 4.5 4.8

FIGURE 1 — DIODE CAPACITANCE

a
36
T 2 ~
=
w 20
o 40
z
=% N
S N
g w N
S N
T
o
3 n
5 w0 Ta = 250C
: f=1.0MH N
" [l
0
; [ |
03 05 10 20 30 50 10 20 30

VR, REVERSE VOLTAGE (VOLTS)

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

5-51



MMBV3102L

FIGURE 2 — FIGURE OF MERIT
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FIGURE 4 — DIODE CAPACITANCE
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NOTES ON TESTING AND SPECIFICATIONS

. Lg is measured on a package having a short instead of a die,

using an impedance bridge (Boonton Radio Model 250A RX
Meter).

. Cc is measured on a package without a die, using a capaci-

tance bridge (Boonton Electronics Model 75A or equivalent).

. Q is calculated by taking the G and C readings of an admit-

tance bridge, such as Boonton Electronics Model 33AS8, at
the specified frequency and substituting in the following
equation:

_ 2afC
-G

. CR is the ratio of CT measured at 3.0 Vdc divided by Ct

measured at 25 Vdc.
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SILICON PIN DIODE MMBV3401L
... designed primarily for VHF band switching applications but also suitable
for use in general-purpose switching and attenuator circuits. Supplied in a CASE 318-03, STYLE 8
Surface Mount package. ’
SOT-23 (TO-236AB
® Rugged PIN Structure Coupled with Wirebond Construction for Optimum ( )
Reliability
® Low Capacitance — 0.7 pF Typ at VR = 20 V 3
® Very Low Series Resistance at 100 MHz — 0.34 Ohms (Typ)
@ lIf = 10 mAdc 1
2
MAXIMUM RATINGS 3 )
Rating Symbol Value Unit Cathode Anode
Reverse Voltage VR 20 Vdc
Forward Power Dissipation @ Ta = 25°C Pg 200 mwW
Derate above 25°C 2.8 mW-rC SILICON PIN
Junction Temperature Ty +125 °C SWITCHING DIODE
Storage Temperature Range Tstg —55to +150 °C
DEVICE MARKING
MMBV3401L = 4D
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 35 — —_ Volts
(IR = 10 pA)
Diode Capacitance Cr — — 1.0 pF
(VR = 20 V)
Series Resistance (Figure 5) Rs — — 0.7 Ohms
(If = 10 mA) f = 100 MHz
Reverse Leakage Current IR —_ —_ 0.1 pA
(VR = 25V)
TYPICAL ELECTRICAL CHARACTERISTICS
FIGURE 1 — SERIES RESISTANCE FIGURE 2 — FORWARD VOLTAGE

1.6 50 I

2 z 40
2 121 H ]
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b 06 < 20
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[1] 0 L-//

0 20 40 6.0 8.0 10 12 14 16 0.5 0.6 0.7 0.8 09 1.0
IF, FORWARD CURRENT (mA) VF, FORWARD VOLTAGE (VOLTS)

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

5-563



Ct, DIODE CAPACITANCE (pF)

MMBV3401L

FIGURE 3 — DIODE CAPACITANCE
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FIGURE 4 — LEAKAGE CURRENT
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FIGURE 5 — FORWARD SERIES RESISTANCE TEST METHOD

10 pF

A " 500 2
Hi O 1¢ AMA— -0+
I
A
Boanton
Model 33A or B . ]F DU.T. Power Supply
—-——.T*—_
L O - O-
= For test fixture, leads should be as
All measurements @ 100 MHz short as possible.

To measure series resistance, a 10 pF capacitor is used to reduce
the forward capacitance of the circuit and to prevent shorting of
the external power supply through the bridge. The small signal
from the bridge is prevented from shorting through the power
supply by the 500-ohm resistor. The resistance of the 10 pF
capacitor can be considered negligible for this measurement.

1. The RF Admittance Bridge (Boonton 33A or B) must be
initially balanced, with the test circuit connected to the
bridge test terminals. The conductance scale will be set at
zero and the capacitance scale will be set at 120 pF, as re-
quired when using the 100 MHz test coil.

2.

Use a short length of wire to short the test circuit from
point A’ to “B". Then connect the power supply pro-
viding 10 mA of bias current to the test circuit.

. Adjust the capacitance scale arm of the bridge and the "'G""

zero control for a minimum null on the “null meter”.
The null occurs at approximately 130 pF.

. Replace the wire short with the device to be tested. Bias

the device to a forward conductance state of 10 mA.

. Obtain a minimum null on the “null meter”, with the

capacitance and conductance scale adjustment arms.

. Read conductance (G) direct from the scale. Now read

the capacitance value from the scale (=~ 130 pF) and sub-
tract 120 pF which yields capacitance (C). The forward
resistance (Rg) can now be calculated from:

R 2.5633G
s =
c2
Where:
G — in micromhos,
C —inpF,
Rg —in ohms
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HIGH VOLTAGE SILICON PIN DIODE

... designed primarily for VHF band switching applications but also suitable
for use in general-purpose switching and attenuator circuits. Supplied in a
cost effective plastic package for economical, high-volume consumer and
industrial requirements.
® Long Reverse Recovery Time
tre = 300 ns (Typ)
® Rugged PIN Structure Coupled with Wirebond Construction for Optimum
Reliability
® Low Series Resistance @ 100 MHz —
Rs = 0.7 Ohms (Typ) @ I = 10 mAdc

® Reverse Breakdown Voltage = 200 V (Min)

MAXIMUM RATINGS

MPN3700 |MMBV3700,L
Rating Symbol Value Unit
Reverse Voltage VR 200 Volts
Total Device Dissipation @ Tp = 25°C Pp 280 200 mwW
Derate above 25°C 2.8 2.0 mwW/°C
Junction Temperature Ty +125 °C
Storage Temperature Range Tstg —55to +150 °C

DEVICE MARKING
MMBV3700L = 4R

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

MMBV3700L
MPN3700

CASE 182-02, STYLE 1
(TO-226AC)

2 0—|l¢e——o01

Cathode Anode 2

3
1 Z E”
2
SILICON PIN

SWITCHING DIODES

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

3 0—|j¢——o01

Cathode Anode

Characteristic Symbol Min Typ Max Unit

Reverse Breakdown Voltage V(BR)R 200 —_ — Volts
(IR = 10 nA)

Diode Capacitance Crt — — 1.0 pF
(VR = 20 Vdc, f = 1.0 MHz)

Series Resistance (Figure 5) Rs — 0.7 1.0 Ohms
(IF = 10 mA)

Reverse Leakage Current IR —_ —_ 0.1 MA
(VR = 150 Vdc)

Reverse Recovery Time ter — 300 — ns
(I = IR = 10 mA)

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 1 — SERIES RESISTANCE

FIGURE 2 — FORWARD VOLTAGE
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MMBV3700L, MPN3700

FIGURE 3 — DIODE CAPACITANCE

FIGURE 4 — LEAKAGE CURRENT
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FIGURE 5 — FORWARD SERIES RESISTANCE TEST METHOD
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-:.'-_ For test fixture, leads should

Al measurements @ 100 MHz be as short as possible.

To measure series resistance, a 10 pF capacitor is used to reduce
the forward capacitance of the circuit and to prevent shorting of
the external power supply through the bridge. The smalil signal
from the bridge is prevented from shorting through the power
supply by the 500-ohm resistor. The resistance of the 10 pF ca-
pacitor can be considered negligible for this measurement.

1. The RF Admittance Bridge (Boonton 33A or B) must be ini-
tially balanced, with the test circuit connected to the bridge
test terminals. The conductance scale will be set at zero
and the capacitance scale will be set at 120 pF, as required
when using the 100 MHz test coil.

2

w

Use a short length of wire to short the test circuit from point
“A" to “B". Then connect the power supply providing 10 mA
of bias current to the test circuit.

. Adjust the capacitance scale arm of the bridge and the “G”" .
zero control for a minimum null on the “null meter”. The
null occurs at approximately 130 pF. '

. Replace the wire short with the device to be tested. Bias
the device to a forward conductance state of 10 mA.

. Obtain a minimum null on the “null meter”, with the ca-
pacitance and conductance scale adjustment arms.

. Read conductance (G) direct from the scale. Now read the
capacitance value from the scale (=130 pF) and subtract
120 pF which yields capacitance (C). The forward resistance
(Rg) can now be calculated from:

R - 2.533G
c2
Where:
G — in micromhos,
C —inpF,

Rg — in ohms
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THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

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

Ta = 25°C

Derate above 25°C 1.8 mW/°C
Thermal Resistance Junction to Ambient RoJA 556 °C/W
Total Device Dissipation Pp 300 mW

Alumina Substrate,** Tp = 25°C

Derate above 25°C 2.4 mwW/°C
Thermal Resistance Junction to Ambient RgJA 47 °C/W
Junction and Storage Temperature Ty Tstg | —55to0 +150 °C

*FR-56 = 1.0 x 0.75 x 0.062 in.

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

MMBZ5226BL
thru
MMBZ5257BL

CASE 318-03, STYLE 8
SOT-23 (TO-236AB)

2

3 1
Cathode Anode

ZENER DIODES

Pinout: 1-Anode, 2-NC, 3-Cathode (VF = 0.9 V Max @ I = 10 mA for all types.)

Test Zener Z77
Current Voltage ZzK Iz =21 Max

Izt Vz (£5%) Iz=025mA | @ 10% Mod IR @ VR
Device Marking mA Nominal Q Max Q Max pA v
MMBZ5226BL 8A 20 33 1600 28 25 1.0
MMBZ5227BL 8B 20 3.6 1700 24 15 1.0
MMBZ5228BL 8C 20 3.9 1900 23 10 1.0
MMBZ5229BL 8D 20 4.3 2000 22 5.0 1.0
MMBZ5230BL 8E 20 4.7 1900 19 5.0 2.0
MMB2Z5231BL 8F 20 5.1 1600 17 5.0 2.0
MMBZ5232BL 8G 20 5.6 1600 1 5.0 3.0
MMBZ5233BL 8H 20 6.0 1600 7.0 5.0 35
MMBZ5234BL 8J 20 6.2 1000 7.0 5.0 .4.0
MMBZ5235BL 8K 20 6.8 750 5.0 3.0 5.0
MMBZ5236BL 8L 20 75 500 6.0 3.0 6.0
MMBZ5237BL 8M 20 8.2 500 8.0 3.0 6.5
MMBZ5238BL 8N 20 8.7 600 8.0 3.0 6.5
MMBZ5239BL 8P 20 9.1 600 10 3.0 7.0
MMBZ5240BL 8Q 20 10 600 17 3.0 8.0
MMBZ5241BL 8R 20 1 600 22 2.0 8.4
MMBZ5242BL 8S 20 12 600 30 1.0 9.1
MMBZ5243BL 8T 9.5 13 600 13 0.5 9.9
MMBZ5244BL 8u 9.0 14 600 15 0.1 10
MMBZ5245BL 8V 8.5 15 600 16 0.1 1
MMBZ5246BL 8w 7.8 16 600 17 0.1 12
MMB2Z5247BL 8X 7.4 17 600 19 0.1 13
MMBZ5248BL 8Y 7.0 18 600 21 0.1 14
MMBZ5249BL 8z 6.6 19 600 23 0.1 14
MMBZ5250BL 81A 6.2 20 600 25 0.1 15
MMBZ5251BL 81B 5.6 22 600 29 0.1 17
MMBZ5252BL 81C 5.2 24 600 33 0.1 18
MMBZ5253BL 81D 5.0 25 600 35 0.1 19
MMBZ5254BL 81E 4.6 27 600 41 0.1 21
MMBZ5255BL 81F 4.5 28 600 44 0.1 21
MMBZ5256BL 81G 4.2 30 600 49 0.1 23
MMBZ5257BL 81H 3.8 33 700 58 0.1 25
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SILICON PIN DIODE

... designed primarily for VHF band switching applications but also suitable
for use in general-purpose switching and attenuator circuits. Supplied in a

MPN3404

CASE 182-02, STYLE 1

cost effective TO-92 type plastic package for economical, high-volume con- (TO-226AC)
sumer and industrial requirements.
® Rugged PIN Structure Coupled with Wirebond Construction for Optimum
Reliability
® Low Series Resistance @ 100 MHz —
Rg = 0.7 Ohms (Typ) @ I = 10 mAdc
® Sturdy TO-92 Style Package for Handling Ease ]
2
MAXIMUM RATINGS
Rating Symbol Value Unit 10 H ° 2
Reverse Voltage VR 20 Volts Anode Cathode
Forward Power Dissipation @ Ta = 25°C PE 400 mwW
Derate above 25°C 4.0 mW/°C
Junction Temperature T) +125 °C SILICON PIN
Storage Temperature Range Tstg —565to +150 °C SWITCHING DIODE
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 20 — — Volts
(IR = 10 pA)
Diode Capacitance Ct — 1.3 2.0 pF
(VR = 15 Vdc, f = 1.0 MHz) '
Series Resistance (Figure 5) Rs — 0.7 0.85 Ohms
(If = 10 mA)
Reverse Leakage Current IR — — 0.1 nA
(VR = 15 Vdc)

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 1 — SERIES RESISTANCE
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CT, DIODE CAPACITANCE (pF)

MPN3404

FIGURE 3 — DIODE CAPACITANCE
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FIGURE 5 — FORWARD SERIES RESISTANCE TEST METHOD
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For test fixture, leads should be as
All measurements @ 100 MHz short as possible.

To measure series resistance, a 10 pF capacitor is used to reduce
the forward capacitance of the circuit and to prevent shorting of
the external power supply through the bridge. The small signal
from the bridge is prevented from shorting through the power
supply by the 500-ohm resistor. The resistance of the 10 pF
capacitor can be considered negligible for this measurement.

1. The RF Admittance Bridge (Boonton 33A or B) must be
initially balanced, with the test circuit connected to the
bridge test terminals. The conductance scale will be set at
zero and the capacitance scale will be set at 120 pF, as re-
quired when using the 100 MHz test coil.

2. Use a short length of wire to short the test circuit from
point A’ to “B’". Then connect the power supply pro-
viding 10 mA of bias current to the test circuit.

w

. Adjust the capacitance scale arm of the bridge and the “G"’
zero control for a minimum null on the “null meter”.
The nult occurs at approximately 130 pF.

4. Replace the wire short with the device to be tested. Bias

the device to a forward conductance state of 10 mA.

5. Obtain a minimum null on the “null meter’”’, with the

capacitance and conductance scale adjustment arms.

6. Read conductance (G) direct from the scale. Now read
the capacitance value from the scale (= 130 pF) and sub-
tract 120 pF which yields capacitance (C). The forward
resistance (Rg) can now be calculated from:

R 2.533G
ST 5
c2
Where:
G — in micromhos,
C —inpF,

Rg - inohms
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MPN3700 For Specifications, See MMBV3700

MAXIMUM RATINGS

Rating Symbol Value Unit
Reverse Voltage VR 100 Vdc
Recurrent Peak Forward Current IF 200 mA
Peak Forward Surge Current IFM(surge) 500 mA
(Pulse Width = 10 usec)
Power Dissipation @ Tp = 25°C Pp(1) 625 mw
Derate above 25°C 5.0 mW/°C
Operating and Storage Junction TJ. Tstg(1) | —55to +135 °C
Temperature Range

MSD6100X

CASE 29-04, STYLE 3
TO-92 (TO-226AA)

\ Anode 1 2 Anode

2 3 Cathode

DUAL SWITCHING DIODES
COMMON CATHODE

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

Characteristic Symbol Min Max Unit
Breakdown Voltage V(BR) 100 — Vde
(I(BR) = 100 pAdc)
Reverse Current IR pnAdc
(VR = 100 Vdc) _ 5.0
(VR = 50 Vdc) - 0.1
(VR = 50 Vdc, Tp = 125°C) —_ 20
Forward Voltage VF Vdc
(Ig = 1.0 mAdc) 0.55 0.7
(IF = 10 mAdc) 0.67 0.82
(IF = 100 mAdc) 0.75 1.1
Capacitance Cc - 15 pF
(VR = 0)
Reverse Recovery Time trr — 15 ns
(I = IR = 10 mAdc, VR = 5.0 Vdg, iy = 1.0 mAdc)

(1) Continuous package improvements have enhanced these guaranteed Maximum Ratings as follows: Pp = 1.0 W @ T¢c = 25°C,

Derate above 25°C — 8.0 mW/°C, Ty = —65to +150°C, gyc = 125°C/W.
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MSD6102

CASE 29-04, STYLE 3
TO-92 (TO-226AA)

MAXIMUM RATINGS NS

Rating Symbol Value Unit
Reverse Voltage VR 70 Vdc

Anode 1 2 Anode

Recurrent Peak Forward Current IF 200 mA y

Peak Forward Surge Current IFM(surge) 500 mA
(Pulse Width = 10 us) 2 3 Cathode

Power Dissipation @ Tp = 25°C Pp(1) 625 mW
Derate above 25°C 5.0 mW/°C

Operating and Storage Junction TJ, Tstg(1) | —56to +135 °C DUAL DIODES
Temperature Range COMMON CATHODE

(1) Continuous package improvements have enhanced these guaranteed Maximum
Ratings as follows: Pp = 1.0 W @ T¢ = 25°C, Derate above 25°C — 8.0 mW/°C,
Ty = —65t0 +150°C, gyc = 125°C/W.

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

Characteristic Symbol Min Max Unit

Breakdown Voltage V(BR) 70 — Vdc
(i(BR) = 100 pAdc)
Reverse Current IR — 0.1 nAdc
(VR = 50 Vdc)
Forward Voltage VF — 1.0 Vdc
(I = 10 mAdc)
Capacitance C — 3.0 pF
(VR = 0)

Reverse Recovery Time trr — 100 ns
(If = Ig = 10 mAdc, VR = 5.0 Vdc, iy = 1.0 mAdc)
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MAXIMUM RATINGS

Rating Symbol Value

Unit

Reverse Voltage VR 70

Vdc

Peak Forward Recurrent Current IF 200

mA

Peak Forward Surge Current

IFM(surge) 500
(Pulse Width = 10 us)

mA

Total Device Dissipation @ TA = 25°C Pp(1) 625
Derate above 25°C 5.0

mW
mWeC

Operating and Storage Junction

TJ, Tstg(1) | —55to +135
Temperature Range

°C

MSD6150

CASE 29-04, STYLE 4
TO-92 (TO-226AA)

N

3 Anode

2

3 Cathode 1 2 Cathode

DUAL DIODES
COMMON ANODE

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

Characteristic

Symbol

Min Typ Max Unit

Breakdown Voltage
(I(BR) = 100 uAdc)

V(BR)

70 — —_ Vdc

Reverse Current
(VR = 50 Vdc)

IR

- —_ 0.1 nAdc

Forward Voltage
(If = 10 mAdc)

VF

— 0.80 1.0 Vde

Capacitance
(VR = 0)

c

— 5.0 8.0 pF

Reverse Recovery Time

(I = IR = 10 mAdc, VR = 5.0 Vdc, iy = 1.0 mAdc)

trr

— — 100 ns

(1) Continuous package improvements have enhanced these guaranteed Maximum Ratings as follows: Pp = 1.0 W @ T¢ = 25°C, Derate
above 8.0 mW/°C, Pp = 10 W @ T¢ = 25°C, Derate above 80 mW/°C, T, Tstg = —55 to +150°, gyc = 12.5°C/W, gya = 125°C.
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SILICON EPICAP DIODES

... designed for FM tuning, general frequency control and tuning, or any MVI 04
top-of-the-line application requiring back-to-back diode configurations for
minimum signal distortion and detuning. This device is supplied in the pop-
ular TO-92 plastic package for high volume, economical requirements of

CASE 29-04, STYLE 15

consumer and industrial applications. (TO-226AA)
® High Figure of Merit —
Q = 140 (Typ) @ VR = 3.0 Vdc, f = 100 MHz N

® Guaranteed Capacitance Range
37-42 pF @ VR = 3.0 Vdc (MV104)

@ Dual Diodes — Save Space and Reduce Cost

Pin 1 Pin 3
® TO-92 Package for Easy Handling and Mounting Al a2
® Monolithic Chip Provides Near Perfect Matching — Guaranteed =1% 12
(Max) Over Specified Tuning Range 3 Pin20ocC
MAXIMUM RATINGS (Each Device)
Rating Symbol Value Unit
Reverse Voltage VR 32 Volts DUAL
Forward Current ! 200 mA VOLTAGE-VARIABLE
F CAPACITANCE DIODES
Total Power Dissipation @ Tp = 25°C PE 280 mW
Derate above 25°C 28 mW/°C
Junction Temperature Ty +125 °C
Storage Temperature Range Tstg —-55 to +150 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voltage V(BR)R 32 — — Vdc
(IR = 10 nAdc)
Reverse Voltage Leakage Current Tp = 25°C IR - — 50 nAdc
(VR = 30 Vdc) TA = 60°C — — 500
Diode Capacitance Temperature Coefficient TCc — 280 400 ppm/°C
(VR = 4.0 Vdc, f = 1.0 MHz)
Cr, Diode Capacitance *Q, Figure of Merit CR. Capacitance Ratio
VR = 3.0 Vdc, f = 1.0 MHz VR = 3.0 Vdc C3/C3q
pF f = 100 MHz f = 1.0 MHz
Device Min Max Min Typ Min Max
MV104 37 42 100 140 25 2.8

FIGURE 1 — DIODE CAPACITANCE (Each Device)
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MV104

TYPICAL CHARACTERISTICS (Each Device)

FIGURE 2 — FIGURE OF MERIT versus VOLTAGE
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FIGURE 3 — FIGURE OF MERIT versus FREQUENCY
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MV 105G ror specifications, See MMBV109L
MV409 MV1401, H
For Specifications, See MMBV409L
'or Specincations e Mv14o3’ H

SILICON HYPER-ABRUPT TUNING DIODES MV1404, H

... designed with high capacitance and a capacitance change of greater MVI405, H
than TEN TIMES for a bias change from 2.0 to 10 volts. Provides tuning
over broad frequency ranges; tunes AM radio broadcast band, general AFC MV1403, H
and tuning applications in lower RF frequencies. MV1404, H

® High Capacitance: 120-550 pF MV1405, H (clgAOSEOTA.ZZ) MV1401, H
® Large Capacitance Change with Small Bias Change
® Guaranteed High Q
able i . 20—j|¢—01 [CAQE 146-01
® Available in Standard Axial Glass Packages Anode  Cathode 0-204AB
o H Suffix Devices with 100% Screening 1 (DO-204AB)
120-550 pF
MAXIMUM RATINGS 12 VOLTS
Rating Symbol Value Unit
Reverse Voltage VR 12 Volts HIGH TUNING RATIO
Forward Current | 250 mA VOLTAGE-VARIABLE
— F CAPACITANCE DIODES
Device Dissipation @ Tp = 25°C Pp 400 mwW
Derate above 25°C 2.67 mW/°C
Junction Temperature Ty +175 °C
Storage Temperature Range Tstg —65to +200 °C

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

Characteristic Symbol Min Typ Max Unit

Reverse Breakdown Voltage V(BR)R 12 — - Vdc
(IR = 10 pAdc)

Leakage Current at Reverse Voltage IR — — 0.1 pAdc
(VR = 10 Vdc, T = 25°C)

Series Inductance Ls — 5.0 — nH
(f = 250 MHz, Lead Length = 1/16")

Case Capacitance Cc —_ 0.25 — pF
(f = 1.0 MHz, Lead Length =~ 1/16")

Crt, Diode Capacitance Q, Figure of Merit TR, Tuning Ratio
VR = 1.0 Vde, f = 1.0 MHz VR = 2.0 Vdc, f = 1.0 MHz VR = 2.0 Vdc, C1/C10 C2/C10
pF pF f = 1.0 MHz =10MHz | f = 1.0 MHz

Device Min Nom Max Min Nom Max Min Min Min
MV1401, H 468 550 633 — — — 200 14 —
MV1403, H — — — 140 175 210 200 -— 10
MV1404, H — — — 96 120 144 200 —_ 10
MV1405, H — — — 200 250 300 200 — 10

FIGURE 1 — DIODE CAPACITANCE versus
REVERSE VOLTAGE

A I T
B T I
300
T 0 N N | o Mviaot Ta = 25°C
o N f=1MHz T
2 ~N
= 100 - ~
g MV 1405 2~ —~
o -~ 4
S 50 e
8 g N N
S 30 MV1403
& Mvi404 ]
\
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VR, REVERSE VOLTAGE (VOLTS)
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MV1401,H MV1403,H MV1404,H MV1405,H

100% SCREENING FOR HIGH RELIABILITY

MV1401H, MV1403H, MV1404H, MV1405H are screened with the
following tests:

Internal Visual Inspection
per 12M53957B (MIL-STD-750 METHOD 2073 PARAGRAPH 3.3
AND METHOD 2074 PARAGRAPH 3.1.3)

High Temperature Storage
TA =200°C, t = 48 hours
Thermal Shock (Temperature Cycling)
MIL-STD-202, Method 107, Condition C except 10 cycles
continuously performed
t(extremes) = 15 minutes
Constant Acceleration
MIL-STD-750, Method 2006
20,000 G’s (Y1 axis only)
Hermetic Seal
MIL-STD-750, Method 1071
Fine Leak - Condition G
Gross Leak - Condition D, Step 1
Electrical Test
IR and CT
High Temperature Reverse Bias
TA = 120°C = 5°C, t= 96 hours
VR = 80% of V(BR)R MIN
Lower temperature till T = 30+5°C.
Maintain this temperature prior to removal of Reverse Bias
Voltage. Perform Electrical Test within 24 hours following
bias removal.

Electrical Test
IR and CT

PARAMETER TEST METHODS

1. Lg. SERIES INDUCTANCE
Lg 1s measured on a shorted package at 250 MHz using an
tmpedance bridge (Boonton Radio Model 250A RX Meter).

2. Cc. CASE CAPACITANCE
Ccis measured on an open package at 1.0 MHz using a capaci-
tance bridge (Boonton Electronics Model 75A or equivalent).

3. Cy, DIODE CAPACITANCE
(Ct1=Cc +Cy) Cyis measured at 1.0 MHz using a capacitance
bridge (Boonton Electronics Model 75A or equivalent).

4. TR. TUNING RATIO
TR is the ratio of CT measured at 2.0 Vdc (1.0 Vdc for MV 1401)
divided by CT measured at 10 Vdc.

5. Q, FIGURE OF MERIT
Qis calculated by taking the G and C readings of an admittance
bridge at the specified frequency and substituting in the follow-
ing equation:
_2xfC

G
(Boonton Electronics Model 33AS8). Use Lead Length=~1/16".
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MV2101 thru MV2115 gg; ig;;};ﬁvcgtligrll; MVAM108

SILICON TUNING DIODES MVAM109

... designed for electronic tuning of AM receivers and high capacitance, MVAM]' 15

high tuning ratio applications. MVAM125

® High C it Ratio — CR = 15 (Min),
g ree fogo — Cr = 15 (Min) CASE 182-02, STYLE 1

® Guaranteed Diode Capacitance — Cy = 440 pF (Min) — (TO-226AC)

560 pF (Max) @ VR = 1.0 VDc, f = 1.0 MHz, MVAM 108, MVAM115,
MVAM125

® Guaranteed Figure of Merit —
Q = 150 (Min) @ VR = 1.0 Vdc, f = 1.0 MHz

MAXIMUM RATINGS 2
Rating Symbol Value Unit Cafho:de I A:nl de
Reverse Voltage MVAM108 VR 12 Volts
MVAM109 15 TUNING DIODES
MVAM115 18 WITH VERY HIGH
MVAM125 z CAPACITANCE RATIO
Forward Current IF 50 mA
Power Dissipation @ Ta = 25°C Pp 280 mwW
Derate above 25°C 28 mW/°C
Operating and Storage Junction TJ: Tstg -55to0 +125 °C
Temperature Range

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted, Each Device)

Characteristic Symbol Min Typ Max Unit
Breakdown Voltage V(BR)R Vde
(IR = 10 nAdc) MVAM108 12 — —_
MVAM109 15 — —
MVAM115 18 — —
MVAM125 28 — —
Reverse Current IR nAdc
(VR = 8.0V) MVAM108 —_ —_ 100
(VR = 9.0V) MVAM109 — — 100
(VR = 15V) MVAM115 — — 100
(VR = 25V) MVAM125 — — 100
Diode Capacitance Temperatujre Coefficient (1) TCc —_ 435 —_ ppm/°C
(VR = 1.0 Vdc, f = 1.0 MHz, TpA = —40°C to +85°C)
Case Capacitance Cc — 0.18 — pF
(f = 1.0 MHz, Lead Length 1/16")
Diode Capacitance (2) Ct pF
(VR = 1.0 Vdc, f = 1.0 MHz) MVAM108, 115, 125 440 500 560
MVAM109 400 460 520
Figure of Merit Q 150 —_ — —
(f = 1.0 MHz, Lead Length 1/16”, VR = 1.0 Vdc)
Capacitance Ratio —_
(f = 1.0 MHz) MVAM108 c1/c8 15 — —
MVAM109 C1/C9 12 — —
MVAM115 C1/C15 15 — —_
MVAM125 C1/C25 15 — —_
NOTES:

1. The effect of increasing temperature 1.0°C, at any operating point, is equivalent to lowering the effective tuning voltage 1.25 mV. The percent change of
capacitance per °C is nearly constant from —40°C to +100°C.

2. Upon request, diodes are available in matched sets. All diodes in a set can be matched for capacitance to 3% or 2.0 pF (whichever is greater) at all points
along the specified tuning range.
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Cy. CAPACITANCE (pF)

MVAM108, MVAM109, MVAM115, MVAM125

FIGURE 1 — TYPICAL AM RADIO APPLICATION
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Tape and Reel

Specifications n
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Embossed Tape and Reel

Embossed Tape and Reel is used to facilitate automatic pick and place
equipment feed requirements. The tape is used as the shipping container
for various products and requires a minimum of handling. The antistatic/
conductive tape provides a secure cavity for the product when sealed with
the “peel-back’ cover tape.

® Two Reel Sizes Available (7" and 13")

Used For Automatic Pick and Place Feed Systems
Minimizes Product Handling

EIA 481

MLL-34, SOT-23, SOT-143 in 8 mm Tape

MLL-41, SO-8, SOT-89, SOT-223 in 12 mm Tape
DPAK, SO-14, SO-16 in 16 mm Tape

Ordering Information

Use the standard device title and add the required suffix as listed in the
option table below. Note that the individual reels have a finite number of
devices depending on the type of product contained in the tape. Also note
the minimum lot size is one full reel for each line item, and orders are
required to be in increments of the single reel quantity. Minimum order
$200.00/line-line.

Tape and Reel
Data for
Discrete

Surface Mount
Devices

PACKAGES
MLL-34 SO-8
MLL-41 SO-14
SOT-23 SO-16

SOT-143 DPAK

SOT-23 SOT-143 MLL-34
8 mm 8 mm 8 mm
o o [e] o o o o [¢] o [} o o S} o o
MLL-41 S0-8, 14, 16 DPAK
16 mm

12 mm 12,16 mm

VEEEE )

i)

000 00000005 T
o

Tape & Reel

Tape Width Device Reel Size Lot Size Device
Package (mm) per Reel (inch) (Min) Suffix
sorza s 10000 1s 10000 s
sor-142 ’ 10000 i3 10000 s
L34 ] 5000 s 5000 ™
ML 12 5000 i3 5000 T
s 12 2400 s 2500 R2
soT-e9 ki lﬁ 1 lﬁ ™
SOT-223 12 " - " -
s0-u4 ie 200 is 2500 R
s0-18 1o 2500 13 2500 R2
DPAK 16 1,800 13 1,800 RL
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TAPE AND REEL DATA FOR DISCRETE SMD

CARRIER TAPE SPECIFICATIONS

10 PITCHES
CUMULATIVE
TOLERANCE ON

ek l‘v P TAPE
+0.2 mm
[t j l“~ =~ L= oo J

TOP e 1
COVER @_ _ ( ! ) IL L1 T
TAPE |
/ LR . Fow
T
Bl =Ko O FOT 1 @ 4
SEE NOTE 1 : —'; \
— > FOR COMPONENTS
FOR MACHINE REFERENCE 2 EMBOSSMENT CENTER LINES 20 mm x 1.2 mm
ONLY — = OFCAVITY AND LARGER
INCLUDING DRAFT AND RADII USER DIRECTION OF FEED
CONCENTRIC AROUND Bg

*TOP COVER
TAPE THICKNESS (t1)
0.10 mm

R MIN.
TAPE AND COMPONENTS

SHALL PASS AROUND RADIUS “R"” 004" MAX.
- WITHOUT DAMAGE
BENDING RADIUS
10° v—{ MAXIMUM COMPONENT ROTATIONa ET:QS:ED
V " Le— EMBOSSMENT
mm
TYPICAL Py
COMPONENT CAVITY 1 mm MAX
CENTER LINE ~ .
o~ /"‘\-7 _°°o°|
[} TAPE
TYPICAL T ” 1mm h
\ COMPONENT L nagm 250 mm
" CENTERLINE (IMAX sz

CAMBER (TOP VIEW)
ALLOWABLE CAMBER TO BE 1 mm/100 mm NONACCUMULATIVE OVER 250 mm

DIMENSIONS
Tape
Size | Bq Max D Dy E F K P Py Py RMin | TMax w
8mm | 42mm [1.5+0.1mm (1.0 £ 0.1 mm|1.75=0.1 mm| 35005 mm | 2.4 mm Max { 40+0.1mm {4.0=0.1mm|20+0.1mm | 25mm | 0.400 mm | 8.0+ .30 mm
(.165") -0.0 Min (.069.004") [ (.138+.002") |  (.094") | (.157=.004") | (157 +.004") | (079=.002") | (98") | (016" |(315%.012")
(.059+.004" | (.039")
—0.0)
12mm| 82mm 1.5 mm Min 50+0.05mm | 4.5mm Max [ 4.0+0.1mm 25mm 12.30mm
(.323") (.060") (217£.002") | (177") | (157 =.004") (1.18") (470 £.012)
8.0=.01mm
(.315£.004")
16 mm|(12.1 mm 75+010mm| 65mm |40=01mm 2.0+.010mm| 40 mm 16+.30mm
(.476") (295+.004") |  (.256") | (.157 +.004") (.079+.004") | (1.575") (630+.012")
8.0=.01mm
(.315+.004")
12.0+.004 mm
(472+.004")

Metric Dimensions Govern — English are in parentheses for reference only.

NOTE 1: Ag, Bg, and K are determined by component size. The clearance between the components and the cavity must be within .05 min. to .50
max., the component cannot rotate more than 10° within the determined cavity.
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TAPE AND REEL DATA FOR DISCRETE SMD

REEL DIMENSIONS

Metric Dimensions Govern — English are in Parentheses for Reference only.

FULL RADIUS

13.0mm=0.5 mm
(512" £.002") L

—>] T

1 __ 50 mm MIN

- (1.969")
RS

— =
Size A Max G T Max
8 mm 330 mm 84 mm+1.5mm, —0.0 14.4 mm

(12.992") (.33"+.059", —0.00) (.56")

12mm 330 mm 124 mm+2.0 mm, -0.0 18.4 mm

(12.992") (.49" +.079", —0.00) (.72")
16 mm 360 mm 16.4 mm+2.0 mm, —0.00 22.4 mm
(14.173") (.646"+.078", —0.00) (.882")
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TO-92 EIA

Radial Tape Reel Tlgl-\QDzIE:.A
Ammo Pack

or TAPE REEL

Radial tape reel and ammo pack of the reliable TO-92 package are the
best methods of capturing devices for automatic insertion in printed circuit AMMO
boards. These methods of taping are compatible with various equipment for

active and passive component insertion. PACK

® Available on 360 mm Reels

® Available in Ammo Pack (Fan Fold Box)

® Accommodates Various Inserters

@ Allows Flexible Circuit Board Layout

® 2.5 mm Pin Spacing For Soldering

® Conforms to EIA ACP Standard 1375 (RS-468)

Ordering Notes:

When ordering radial tape on reel or in ammo pack, specify the style per
Figures 3 thru 8. Add the suffix “RLR" and “’Style” to the device title, i.e.
MPS3904RLRA. This will be a standard MPS3904 radial taped and supplied
on a reel per Figure 3.

Reel Information — Minimum order quantity 1 Reel/$200LL.
Order in increments of 2000.
Ammo Pack Information — Minimum order quantity 1 Box/$200LL.
Order in increments of 2000.

P ZagiaS

NOTES: MILLIMETERS INCHES
[MIN_ | MAX |

H
{ 1. CONTOUR OF PACKAGE BEYOND ZONE “P" IS DIM [ MIN | MAX | MIN | MAX
SEATING PLANE ! I UNCONTROLLED. A | 43 | 53 | 0170 | 0210
F L 2. DIM "F" APPLIES BETWEEN “H" AND “L". DIM B | 445 | 520 | 0175 | 0205
K "D & *S" APPLIES BETWEEN "L" & 12.70mm C | 318 | 419 | 0125 | 0.165
(0.57) FROM SEATING PLANE LEAD DIM IS D | 041 | 055 | 0016 | 0022
UNCONTROLLED N “H" & BEYOND 12 70mm F | 041 | 048 | 0016 | 0019
(0.57) FROM SEATING PLANE. G | 115 | 139 | 0045 | 0085
J J L 3. CONTROLLING DIM: INCH. W | — [ 258 | — [ 0100
D =] "ll -P In J | 242 | 266 | 00% | 0.105
:l Lf m s K | 1270 - 0500 -
J . 7 L | 635 | — | 0280 | —
SECT. A-A N 204 | 266 | 0.080 | 0.105
P | 298] — [ois | —
R
s

R
re CASE 29-04 =
_L 3 TO-226AC 039 | 050 [ 0015 [ 0020
“L_V_N ! (T0-92)
N
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TO-92 EIA RADIAL TAPE REEL OR AMMO PACK

Figure 1. Device Positioning on Tape

H2A  HA
- C o — .I

T
A <
A\l

A |
fa
H4 "
u U ow
-®- JE—
o
Specification
Inches Millimeter
Symbol Item Min " Max Min Max
A Component Body Height 0.170 0.210 4.32 5.33
B Component Body Width 0.125 0.165 3.18 4.19
C Component Body Length along Tape 0.1748 0.2052 4.44 5.21
D Tape Feedhole Diameter 0.145 0.1693 3.7 43
D1 Component Lead Width Dimension 0.016 0.022 0.41 0.56
D2 Component Lead Thickness Dimension 0.015 0.020 0.38 0.51
F1, F2 Component Lead Pitch 0.0945 0.110 24 2.8
H Bottom of Component to Seating Plane 0 0.0985 0 25
H1 Feedhole Location 0.3346 0.3741 8.5 9.5
H2A Deflection Left or Right 0 0.039 [ 1
H2B Deflection Front or Rear 0 0.051 0 1.3
H3 Feedhole to Overall Component Height 0 1.2600 0 32
H4 Feedhole to Bottom of Component 0.7086 0.768 18 19.5
H5 Feedhole to Seating Plane 0.610 0.649 15.5 16.5
L Defective Unit Clipped Dimension 0.3346 0.433 8.5 1
L1 Lead Wire Enclosure 0.09842 — 25 —
P Feedhole Pitch 0.4921 0.5079 125 129
P1 Feedhole Center to Center Lead 0.2342 0.2658 5.95 6.75
P2 First Lead Spacing Dimension 0.1397 0.1556 3.55 3.95
T Adhesive Tape Thickness 0.06 0.08 0.15 0.20
m™ Overall Taped Package Thickness —_ 0.0567 _ 1.44
T2 Carrier Strip Thickness 0.014 0.027 0.35 0.65
w Carrier Strip Width 0.6889 0.07481 17.5 19
w1 Adhesive Tape Width 0.2165 0.2841 5.5 6.3
w2 Adhesive Tape Position — 0.01968 —_ 0.5
NOTES:
1. Maximum alignment deviation between leads not to be greater than 0.2 mm.
2. Defective components shall be clipped from the carrier tape such that the remaining protrusion (L) does not exceed a maximum of 11 mm.
3. p 1t lead to tape adh must meet the pull test requirements established in Figures 10, 11 and 12.
4. Maxi lative variation b tape feed holes shall not exceed 1 mm in 20 pitches.
5. Holddown tape not to extend beyond the edge(s) of carrier tape and there shall be no exposure of adhesive.
6. No more than 3 consecutive missing components is permitted.
7. A tape trailer, having at least three feed holes is required after the last component.
8. Splices shall not interfere with the sprocket feed holes.
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TO-92 EIA RADIAL TAPE REEL OR AMMO PACK

REEL STYLES

Figure 2. Reel Specifications

ARBOR HOLE DIA.
305 mm = 0.25 mm

CORE DIA.
82mm + 1mm
MARKING NOTE —_—_
SEE FIGURE 13
HUB RECESS
762mm = 1 mm
RECESS DEPTH
9.5 mm MIN 360mm + 3, — 0 mm ————=
§1.2mm -« H 381 mm £ 1mm
MAX

[—T |

Material used must not cause deterioration of components or degrade lead solderability.

Figure 3. Style A Figure 4. Style B
ADHESIVE TAPE ON REVERSE SIDE
CARRIER STRIP ROUNDED
ADHESIVE TAPE SIDE CARRIER STRIP FLAT SIDE
FEED\ O 0 0 O O j FEED\ o o o o o
Rounded size of transistor and adhesive tape visible. Flat side of transistor and carrier strip visible (adhesive

tape on reverse side).

Figure 5. Style E Figure 6. Style F
CARRIER STRIP ADHESIVE TAPE ON REVERSE SIDE
ROUNDED
ADHESIVE TAPE %AT SIDE c ARRIER STRIP SIZE
FEED\ O O O O O FEED \ (o] * o O O 'il
Flat side of transistor and adhesive tape visible. Rounded side of transistor and carrier strip visible (adhe-

sive tape on reverse side).
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TO-92 EIA RADIAL TAPE REEL OR AMMO PACK

AMMO PACK STYLES

Figure 7. Style M

ADHESIVE TAPE ON S
T0p5i0E_~ 5

Flat side of transistor and
adhesive tape visible.

Style M ammo pack is equivalent to
Styles E and F of reel pack dependent
on feed orientation from box.

Figure 8. Style P

ADHESIVE TAPE ON

Rounded side of transistor and
adhesive tape visible.

Style P ammo pack is equivalent to
Styles A and B of reel pack dependent
on feed orientation from box.

Pack Di

Figure 9. A

ADHESION PULL TESTS

Figure 10. Test #1

100 GRAM I ]

PULL FORCE l

HOLDING
FIXTURE

The component shall not pull free with
a 300 gram load applied to the leads
for 3 = 1 second.

Figure 11. Test #2

70 GRAM
PULL FORCE

HOLDING
FIXTURE

The component shall not pull free with
a 70 gram load apptlied to the leads for
3 = 1 second.

Figure 12. Test #3

500 GRAM PULL FORCE

HOLDING
FIXTURE

There shall be no deviation in the
leads and no component leads shall
be pulled free of the tape with a 500
gram load applied to the component
body for 3 + 1 second.

Figure 13. Marking for Reel/Ammo Pack

Figure 14. TO-92 Tape and Reel Shipping Container

DEVICE REV : QTy:
CUSTP/N REV :
QA LOT #: D/C:
CONTROL #:  SOURCE:
O.A. #: REV :

CUTOUT FOR READING REEL LABEL

HEAVY DUTY WHITE
CARBON LAYERED —~
CORRUGATED

BOX

LABEL

AMMO PACK

LABEL
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TO-92 Tape Reel Pro Electron

Radial tape reel and ammo pack of the reliable TO-92 package are the
best methods of capturing devices for automatic insertion in printed circuit
boards. These methods of taping are compatible with various equipment
for active and passive component insertion.

® Available on 365 mm Reels

® Available in Ammo Pack (Fan Fold Box)

® Accommodates Various Inserters

o Allows Flexible Circuit Board Layout

® 2.5 mm Pin Spacing for Soldering

® Conforms to EIA ACP Standard 1375 (RS-468)*

*EIA ACP reel diameter 360 mm. Motorola is 365 mm.
When ordering radial type ON REEL specify the style per Figure 4. Add

the suffix to the device title, i.e. BC237ARL1. This will be a standard
BC237A radial taped and supplied on a reel per RL1 option.

TO-92
Tape Reel
and
Lead Forming

B
rA
Py =

T H NOTES:

, { 1. CONTOUR OF PACKAGE BEYOND ZONE "P" IS
SEATING PLANE — I UNCONTROLLED
F L 2. DIM “F” APPLIES BETWEEN “H" AND “L" DIM
b« “D" & “S" APPLIES BETWEEN “L" & 12.70mm
i (0.5") FROM SEATING PLANE. LEAD DIM IS
UNCONTROLLED IN “H" & BEYOND 12.70mm

(0.5”) FROM SEATING PLANE.
3. CONTROLLING DIM: INCH.

3 H
SECT. A-A
R
N CASE 29-04
‘—_L—— TO-226AC
N N g (TO-92)
N

[ MILLMETERS | INCHES
DIM | MIN MAX MIN MAX
A 432 533 0.170 | 0.210
B 445 5.20 0.175 O,Z_(L‘
C 318 419 0125 | 0.165
D 041 055 0.016 | 0.022
F 041 048 0.016_| 0.019
G 115 1.39 0.045 | 0.055
H - 254 - 0.100
J 242 2.66 0095 | 0.105
K 12.70 - 0.500 —
L 6.35 - 0.250 -
N 204 266 0.080 | 0.105
P 293 - 0.115 -
R 343 - 0.135 =
S 039 0.50 0.015 | 0.020
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TO-92 TAPE REEL AND LEAD FORMING (PRO ELECTRON)

Figure 1. Taping Procedure

T w2
H3 + i
H { A\
Y
wt T W
T Y
Specification
Min Max
Symbol Item mm mm Remarks
D Tape Feed Hole Diameter 3.7 4.3
F Overall Component Lead Pitch 4.8 5.8
F1 Component Lead Pitch 24 29
H Height of Seating Plane 15.5 16.5 Note 2
H1 Feed Hole Location 85 9.75 Notes 9 & 10
H2A, B Deflection Front or Rear, Left or Right 0 1.0 Note 1
H3 Feed Hole to Bottom of Component 18 19
L Lead Length After Component Removal 0 1 Notes 3 & 8
L - Lead Wire Enclosure 25 - Note 4
P Feed Hole Pitch 124 13 Note 5
P1 Feed Hole — Component Centre Distance 5.95 6.75
P2 Feed Hole — First Lead Distance 3.02 4.35
P3 Component Centre Pitch 1.7 13.7
T Total Tape Thickness 0.5 0.9
T Overall Taped Package Thickness — 144 Note 6
T2 Carrier Tape Thickness 0.38 0.68 Note 6
w Overall Tape Width 17.5 19 Note 7
wi1 Holddown Tape Width 5.7 6.3 Note 7
w2 Holddown Tape Position 0 0.5 Note 7
Notes:
. 1. Maxi v ali deviation b leads not to be greater than 0.2 mm.
2. As illustrated, the clearance to the lead standoff form shall be defined to the point of radius for the standoff form.
3. Defective components shall be clipped from the carrier tape such that the remaining protrusion (L) does not exceed a maxnmum of 11 mm.
4. Component lead to tape adhesion must meet the pull test requirements established in Flgures 4,5 and 6.
5. N lati varlatlon tape and feed holes shall not exceed 1.0 mm in 20 pitches.
6. Overall taped k hick di leads and tape splices shall not exceed 1.44 mm.
7. Holddown tape not to extend beyond the edge(s) of carrier tape and there shall be no exposure of adhesive.
. 8. No more than 3 is permitted.
9. A tape trailer having at least three feed holes is required after the last component.
10. Splices shall not interfere with the sprocket feed holes.
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TO-92 TAPE REEL AND LEAD FORMING (PRO ELECTRON)

Figure 2. REEL Pack Dimensions

ARBOR HOLE DIA.
30-TYP

REEL MARKING
(SEE MARKING
NOTES 1 AND 2)

; Q'SVM " "i & |"‘ 44 MAX
50 MAX T——l l
“i | e————

DIMENSIONS IN MILLIMETRES

Figure 3. AMMO Pack Di i (Di i in mm)

~
=3
=3

05
06

=

330 >
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TO-92 TAPE REEL AND LEAD FORMING (PRO ELECTRON)

Figure 4. Ordering Notes

oy

. Each package (AMMO and REEL) contains two thousand pieces: orders have to be a multiple of 2000.

2. How to choose a style of Reel Winding?

— Determine the pinout of the device (Style Number — see Product Data Sheet)

— Determine with the customer which lead he wishes to see first when pulling the tape.

— Match both Style Number and First Lead information to find compatible options (see table in Figure 4).

TOP VIEW ﬁéﬂ%? % %
TAPE DIRECTION : —3» m m

B v

o O ﬂ o O O 0 o O
|
ALI RL AL2
2L1(08) 2L1(06)

First Lead Seen
Pinning REEL Tape Option AMMO Pack Option
Style Bottom View RL1 RL RL2 ZL1(05)* ZL1(06)*
Transistors
1 2 3
1 E B Cc Collector Emitter Emitter Collector Emitter
17 [ B E Emitter Collector Collector Emitter Collector
2 B E Cc Collector Base Base Collector Base
14 E C B Base Emitter Emitter Base Emitter
21 C E B Base Collector Collector Base Collector
FETs
1 2 3
23 G S D Drain Gate Gate Drain Gate
5 D S G Gate Drain Drain Gate Drain
22 S G D Drain Source Source Drain Source
30 D G S Source Drain Drain Source Drain
Example:

BC237B with Emitter first lead from tape . .. (see Data Sheet for style)
Style 17 gives RL1 option for Tape on REEL or AMMO Pack accessed from side 05.
*ZL2 is the same as ZL1 except the unit at the fold is missing and each row is 24 units.
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TO-92 TAPE REEL AND LEAD FORMING (PRO ELECTRON)

Figure 5. Adhesion Pull Test

Figure 6. Adhesion Pull Test No. 2

Figure 7. Adhesion Pull Test No. 3

100 GRAM
PULL FORCE
c — 20 mm -
{ f
HOLDING HOLDING
FIXTURE FIXTURE

The component shall not pull free with
a 300 gram load applied to the leads for

3 = 1 second. 3 = 1 second.

The component shall not pull free with
a 70 gram load applied to the leads for

500 GRAM PULL FORCE
A
70 GRAM
PULL FORCE
20 mm L ‘
HOLDING
FIXTURE

There shall be no deviation in the leads
and no component leads shall be pulled
free of the tape with a 500 gram load
applied to the component body for 3 +
1 second.

Marking Notes:
1. Minimum container and reel marking shall consist of
the following items:
a. Motorola
b. Customer Purchase Order Number
c. Quantity
d. Date of Reeling
e. Motorola Part Number

2. Where applicable, the following items will be
included:
a. Customer Part Number
b. Device Date Code

TO-92 LEAD FORMING

Figure 8. Ordering Notes

How to choose Lead Form option:

1. Determine option either TO-18 or TO-5, see Dimen-
sional Drawings
*|dentify measurement between centres of the two
outside leads:
i.e. 2.6 mm for TO-18
5.0 mm for TO-5

2. Determine the pinout of the device (Style Number —
see Product Data Sheet)

3. Identify Drawing corresponding to Style Number (see
Figures 8a and 8b).

Example:

BC237B configured TO-18.. ..

See Data Sheet for Style Number

Style 17 . . . Drawing indicates Dimensions, and that posi-
tion of Centre Lead is towards the round side of the prod-
uct (towards the back)

Order type: BC237B18

Other Examples:

P2N2222-18 P2N2222A18
2N5551-5 BC488A18
BC337-25-5 BC547C5

Note: For reverse configurations, please consult the
factory.

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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T0'92 Lead Forming Ordering Notes:

When ordering Lead Formed TO-92,
Lead configurations conform to TO-18 or TO-5 pin circles. verify the style per Figures 1a and 1b.

Figure 1a. TO-18 Styles and Dimensions

25 = 05
0.098 + 0.02
05TYP
002 95 MIN _, .
, 0.374
Styles: 17, 14, 21 T‘ - — BN B T
i A_ riar
15 = 05 SIDE
0.059 = 0.02 -
04
l 0.016
2504
0098 = 0.016 —

’

15+ 05 <
0059 + 0.02
13+ 03
0051 + 0012
Styles:1,2 4' —— Sy —
05TYP i t_ FLAT
002 = usMN | g5 s SIDE
0374 0098 = 0.02

Figure 1b. TO-5 Styles and Dimensions

—25 +03
Styles: 17, 14, 21 —%— 0098 ; 0012 —%- P |
f = T far
15 £ 05 | SIDE

0.059 + 002
25 05
0.098 = 0.02
04 9.5 MIN
0.016 0.374
504
0.197 = 0016 4
15+ 05
0.059 = 0.02
25+ 05
0098 + 002 e
. 25 + 03 N I S
Styles: 1,2 0098 + 0012 | ‘
T 1505 _ | { FLAT
0.089 = 0.02 -] SIDE
. . millimeters — 25+ 05
Dimensions are in ————— 0.098 =+ 0.02

inches
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The following pages contain information on the various pack-
ages referenced on the individual data sheets. Information
includes: a picture of the package, dimensions in both millimeters
and inches, the various pinout configurations (styles), a cross
reference for case numbers, old JEDEC “TO” numbers, and the
new JEDEC “TO” designation.

Additionally, abstracts of available application notes are pro-
vided. Please contact your local sales representative for those
desired.

Package Outline
Dimensions and 7
Application Literature
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Package Outline Dimensions

Dimensions are in inches unless otherwise noted.

CASE 20-03 TO-72 (TO-206AF) METAL CASE 20 STYLES
A STYLE 1: STYLE 5: 7
& PIN 1. SOURCE PIN 1. SOURCE o o
=-B-> 2. DRAIN 2.GATE 1 °
3 GATE 3.0RAIN
'rE {P 4 CASE LEAD 4.CASE
[} } STYLE2: STYLE6:
[ PIN 1. SOURCE PIN 1. DRAIN STYLE 8
e 2.GATE 2. SOURCE AND PIN 1. DRAIN
SEATING 3. DRAIN SUBSTRATE 2, GATE2
PANE MILLIMETERS 4, SUBSTRATE AND 3, GATE 3GATE 1
| DIM | MIN 4. SOURCE AND 4. SOURCE,
ig; SUBSTRATE SUBSTRATE
Sllepb e STYLE 3: AND CASE
PIN 1. DRAIN STHET:
041 2.SOURCE PIN 1. DRAIN STYLE 10:
= 3. GATE 2. SOURCE PIN 1. EMITTER
oo 4, CASE LEAD 3.GATE 2.BASE
T 4,.CASE AND 3.COLLECTOR
N TN STYLE 4: SUBSTRATE 4.CASE
4&(’ . PIN1, SOURCE
27 2. GATE STYLES; STYLE 11
635 _— 3.DRAIN PIN 1. EMITTER 2 PIN 1. EMITTER
NOTE: ALL RULES AND NOTES ASSOCIATED WITH T0-72 n 45° BSC 46° BSC 4.GATE 2— 2.BASE 1 2. CATHODE
QUTLINE SHALL APPLY. 12785C 0050 BSC SUBSTRATE 3.COLLECTOR 3.COLLECTOR
= T [ - Jow AND CASE 4 EMITTER 1 4 ANODE
All JEDEC dimensions and notes apply. BASE 2
CASE 22-03 TO-18 (TO-206AA) METAL CASE 22 STYLES
STYLE 1: STVLE 6:
PIN 1. EMITTER PIN 1. CATHODE 2
2. BASE 2. GATE
A——‘ 3. COLLECTOR 3. ANODE
. ! 3
STVLE2: STVLET:
E P PIN 1. SOURCE, PIN 1. ANODE
{ { 3 SUBSTRATE 2 BASE
T T 2 Y4 AND CASE 3. CATHODE
FL 2. GATE
r | o m lnmEfo 3. DRAIN STYLE 8: STYLE 11:
PIN 1. GATE PIN 1. DRAIN
SEATING 531 230 STVLES: 2. ANODE 1 2 GATE
PLANE I PIN1. SOURCE 3 ANODE?2 3 SOURCE,
432 2. DRAIN SUBSTRATE
0406 | 0533 | 3 GATE STYLES:
— PIN 1. ANODE 2 STYLE 12:
F_| 0406 STVLE 4. 2. ANODE 1 PIN 1. SOURCE
254 PIN 1. SOURCE 3. GATE 2. GATE
0914 2. DRAIN (CONNECTED 3. DRAIN (CASE)
0711 . 3. GATE AND TO CASE)
20 | — s | — CASE STYLE 13;
635 | — | 020 | — STYLE 10: PIN 1. ANODE
M 47 BSC 4" BSC STVLE 5: PIN1. BASE 2. GATE
N 1.27 BSC 0050 BSC PIN 1. EMITTER 2. EMITTER 3. CATHODE
- [ — [ 0050 2. BASE1 3. BASE
3. BASE?

All JEDEC notes and dimensions apply.

CASE 26-03 TO-46 (TO-206AB) METAL

f—— A ——|

f [ _—[_____{:

c
)
|
e
SEATING
PLANE

STYLE1.
PIN 1. EMITTER
2.BASE
3. COLLECTOR

All JEDEC dimensions and notes apply.

o A
B
{ P
I/ r
/'FI{
—
PLANE
D

NOTE.
1 ALL RULES & NOTES ASSOCIATED WITH T0-52
QUTLINE SHALL APPLY.

STYLE1:
PIN 1. EMITTER
2.BASE
3. COLLECTOR
STYLE2:
PIN 1 DRAIN

2. SOURCE
3. GATE & CASE

STYLE 3:
PIN 1. EMITTER
2.BASE

3.BASE 2

CASE 27-02 TO-52 (TO-206AC) METAL

STYLE 4
PIN 1. SOURCE
2.DRAIN
3. GATE & CASE

Q

STYLES.
PIN 1. SOURCE

2. GATE
3.DRAIN&CASE 3 1
2
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PACKAGE OUTLINE DIMENSIONS (continued)

CASE 29-03 TO-92

(TO-226AE) PLASTIC

>~

7

D—fl— [}
T W

SECT AA

Tt c

4
NOTES:
1. DIMENSIONS -A- AND -8- ARE DATUMS,
2. -T- IS SEATING PLANE.
3. POSITIONAL TOLERANCE FOR LEADS:
(4100100004 ®[TTA @]
4 /AND TOLERANCING PER
ANSI Y145, 1982,
5. CONTROLLING DIM: INCH.
1
2
3
UMETERS iNCHES
oM [MIN | MAX | MIN | MAX
19 | 787 | 0290 | 0310
484 | 521 | 0475 | 005
318 | 419 [ 0125 | 0.165
046 | 061 | 0018 | 0.024
1.27 BSC 0050 BSC
254BSC 0.100 BSC
1270 | — 1080 [ —
N | 203 | 292 | 0080 | 0115
R 36 | — |01 —
s [ o4 | o6t | oote [ 0024 |

G
N L
N T

CASE 29-04 TO-92 (TO-226AA) PLASTIC

NOTES:

1. CONTOUR OF PACKAGE BEYOND ZONE "P" IS
UNCONTROLLED.

2. DIM “F" APPLIES BETWEEN "H" AND “L". DIM
“D" & “S" APPLIES BETWEEN "L" & 12.70mm

B (057} FROM SEATING PLANE, LEAD DIM IS
A UNCONTROLLED IN "H" & BEYOND 1270mm 4
P 0.5) FROM SEATING PLANE. 2
- 3. CONTROLLING DIM: INCH.
{H 3
e T 1 MILLMETERS
F DIM [ MIN | MAX | MIN | MAX
] 1 432 | 53 [ 010 | 0.

445 | 520 | 0115

18 | 419 | 0.125

41 | 055 | 0016

ik 41| 048 ] 0.016

D”“‘g_e -0 15 1 139 | 0045

S s — s | —

secrad 2 | 266 | 00%
R - 270 | — [os00 | —
rc Y I Y
E—— N_| 204 | 266 | 0080 [ 0105
@ 29 |~ [ons | —
Nt 3@ | — [oms [ —
N I 039 | 050 | 0015 | 000

CASE 29 STYLES STYLE 13: STVLE 20: STVLE 27: CASE 79-04 TO-39 (TO-205AD) METAL
PIN1ANODE1  PIN1.NOTCONN  PINT. MT
, : 2, GATE 2. CATHODE 2. SUBSTRATE
STYLE 1: STYLE 7. 3 CATHODE2 3 ANODE 3T
PNTEMTIER  PINLSOURCE o - sen s
SR some' URNLEMTIER  ANL COLECTOR  PINT. CATHODE i B - |
Ve - 2 COUECTOR 2. EMITTER 2 ANODE ; <
H}f z s STYLES: 3. BASE 3. BASE 3. GATE [ [ s
y e y g::‘i" STYLE 15: STYLE 22: STYLE 23: = 7 T v [ ™ 3
2 Eu s PNTANODET ANT.SOURCE  PIN1.NOTCONN E 5« 24
- 3 s 2. CATHODE 2, GATE 2. ANODE 4
AL S o S DRAIN 3 CATHODE WILLIMETERS | INCHES
T S, ST STYEZS: STVLE 30: —fpin ot [ILLMETERS | NCHES_
3. CATHODE JEMTER T h ANODE PIN1. GATE PIN 1. DRAN [leoxmoow T TA®W O] 4™ g5 T q39 [oam | 0an0
2 e 2 GATE 2. SOURCE 2 GATE B_| 775 | 850 | 0305 | 033
STUES: . 3. CATHODE 3. DRAIN 3. SOURCE ] > LT R R
PN 1 CATHODE  STHLE 1 STYE 17- STVE 2 STVLEI: @ ] D | 041 | 053 | aote | 002
2 CATHODE  PN1CATHODE  “pi 1. COLECTOR PN 1. EMTTER PN 1. GATE b\ TR R AR
. 2 oate 2. BASE - 2 COLLECTOR 2. DRAIN > 0. 04 | 0009 | 0.04
STYLE 5: 3. ANODE 3. EMITTER ANODE 3. SOURCE S F | 041 | 048 0016 | 0019
PIN1.DRAN  STVLE1L: STYLE 18: 3. CATHODE G | 508BSC 0200 BSC
2 SOURcE AN LANDE o aone s s W | 072 | 086 | 0028 | 0034
- - 2 CATHODE  PIN1. MT1 J | 074 | 1.4 | 0029 | 0046
STYLE 6: CAANODE 3. NOT CONN 2. GATE K | 1270 | 19.05 | 0500 | 0750
PIN 1. GATE sm:ﬂ THODE  <1vig 19: 3.MT2 Ll 6] — Jom | —
2SOURCER STHERZ Sy e STVLE 25: ] 457 BSC 45°BSC
SUBSTRATE 2 GATE 2. ANODE PINT Vg P — T 1| — [om
3. DRAIN - 3. CATHODE 2. GROUND R | 256 | — [o100 | —
3 MANTER 2 5 oumr
CASE 79-05 TO-39 (TO-205AF) METAL CASE 79 STYLES
NOTES.
2 1. DIMENSIONING AND TOLERANCING PER ANSH
Y145M, 1982.
2 CONTROLLING DIMENSION: INCH.
1 3 3 DIMENSION J MEASURED FROM DIMENSION A
MAXIMUM
SEATING 4 DIMENSION B SHALL NOT VARY MORE THAN 0.25
PLANE {0.010) IN 20NE R THIS ZONE CONTROLLED FOR
3 AUTOMATIC HANDLING.
2 1 5. DIMENSION F APPLIES BETWEEN DIMENSION P
AND L. DIMENSION D APPLIES BETWEEN
DIMENSION L AND K MINIMUM. LEAD DIAMETER
1S UNCONTROLLED IN DIMENSION P AND
e £ BEYOND DMENSION K MINIMUM
$030014) © STHE 1
| DM | PIN 1 EMITTER
A 2 BASE
3 COLLECTOR
B STYLES
4 STYLE 2 PIN 1 COLLECTOR STYLES
PIN 1 DRAIN 2 BASE PIN 1 ANODE
2. SOURCE 3 EMITTER 2 ANODE
3 GATE 3 CATHODE
STYLE 6.
G STYLE3. PIN 1 SOURCE STYLEY
H PIN 1 CATHODE 2 GATE HN; Dsgk“ch
2 GATE 3 DRAIN
3 ANODE (CASE) 3 GATE
L STRE4 STVLET STYLE 10
T PIN'1 MAIN TERM 1 PIN 1 DRAIN P]N; ga‘fﬁg;on
2 GATE 2 GATE
P 3 MAIN TERM 2 3. SOURCE 3 BASE
R
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PACKAGE OUTLINE DIMENSIONS (continued)

CASE 182-02 TO-92 (TO-226AC) PLASTIC

NOTES

STYLE

CASE 318-03 TO-236AB (SOT-23) PLASTIC

NOTES.
1. DIMENSIONING AND TOLERANCING PER

1 CONTOUR OF PACKAGE BEYOND ZONE P15 PINT ANODE
UNCONTROLLED 2 CATHODE
2 DIMENSION F APPLIES BETWEEN H AND L .
DIVENSION D AND S APPLIES BETWEEN L AND ML vone
1270mm (05°) FROM SEATING PLANE LEAD e
DIVENSION IS UNCONTROLLED IN H AND
BEYOND 12 70 (05°) FROM SEATING PLANE sves

b ]

ANSI Y14.5M, 1982,
2. CONTROLLING DIMENSION. INCH.

PIN'1 MAIN TERMINAL 1 A MILLIMETERS INCHES
2 MAIN TERMINAL 2 N =l DIM MAX MIN
- - - A | 280 | 306 01102
MILLIMETER! INCHES { B [ 120 | 140 | 00472
DIM | MIN MAX 0l K] C | 089 | 111 | 0.030
A | 43 | 533 | 0170 | 0210 K] D | 037 | 050 | 00150
B | 445 | 521 [ 0475 | 0205 B L F_| 0085 | 0.130 | 0.0034
C | 318 | 419 | 0.125 | 0.165 R 2 G | 178 | 204 | o0mt
D | 041 | 05 | 0016 | 0022 | T j L H | 045 | 060 | 00177
F | 0407 0482 0016 | 0019 : K| 0013 | 0100 | 0.0005
[ 127 BSC 0.050 BSC L [ 210 | 250 | 00830
W] - T 0.050 H—el G—=d M | 045 | 060 [ 00180
3 254 BSC 0100 BSC N [ 089 | 102 | 00350
K [1270 | — o500 [ — i
L | 635 | — | 0250 —
N | 203 | 266 | 0.080 | 01 @ i c _i
P [ 298 | — [oas ] —
R | 343 | — | o5 | — } I j
s | 036 | o041 | 0014 | 0016 D K M F
CASE 318 STYLES STI;TIIIIEJ(ZNODE CASE 370-01 (FET DIP) PLASTIC L
STYLE 6: STYLE 11: 2. CATHODE 1 I‘— A B
PIN 1. BASE PIN 1. ANODE 3. CATHODE [ 1 T
2. EMITTER 2. CATHODE STYLE 17: ¢ \
3, COLLECTOR 3, CATHODE-ANODE PN 1. NO CONNECTION |
STYLET: STYLE 12: 2. ANODE 1 BB
PIN 1, EMITTER PIN 1, CATHODE 3. CATHODE LEA
2. BASE 2. CATHODE STYLE 18:
3 COLLECTOR 3. ANODE PIN 1. NO CONNECTION oo — |
STYLES. STYLE 13: 2. CATHODE Ls —J \‘J M J
PIN 1, ANODE PIN 1. SOURCE 3. ANODE .
2. NO CONNECTION 2. DRAN ! 1. SURFACE "T" IS BOTH A DATUM AND SEATING * DIVENSIONING AND TOLERANCING PER Y145M,
3. CATHODE 3.GATE STHE 19: PLANE. 4. CONTROLLING DIMENSION: INCH )
PIN 1. CATHODE 2. POSITIONAL TOLERANCE FOR LEADS; D DIM 4 PL g e :
STYLE9: STYLE 14: 2. ANODE DOEND) 5. DIMENSION “J” PRIOR TO SOLDER DIP PLATING
PW; ﬁxggé PIN 1. CATHODE 3. CATHODE — ANODE LEADS: J DIM 4 PL [ [ MILLMETERS INCHES
- 2. GATE STYLE 20: (#1027 00100 @[T T8 @) DIM | MIN | MAX | MIN_| MaX
3. CATHODE 3, ANODE PIN 1 CATHODE 470 | 502 | 0185 | 0198
STYLE 10. . 610 | 711 | 0240 | 0280
STYLE 15: 2. ANODE 406 | 508 | 0160 | 0200
PIN 1 DRAIN PIN 1. GATE 3.GATE 038 1 063 | 0015 [ 0025
2. SOURCE 2. CATHODE STVLE 1: “2585C | 010085C
3. GATE 3. ANODE STYLE 21: PIN 1. DRAIN 030 | 043 | 0012 | 0.017 |
) PIN'1. GATE 2. GATE U1 279 | 381 | 0110 [ 0150
NOTES: 2. SOURCE 3. SOURCE L | 7ezBsC 0.300BSC
1. DIMENSIONING AND TOLERANCING PER ANSI 3 DRAIN 3 VT e e T [
Y14.5M, 1982, 2 N [ 051 [ 177 | 0020 [ 0070
2. CONTROLLING DIMENSION: INCH. I
STYLE T,
CASE 606-04 TO-91 CERAMIC {n CASE 607-04 CERAMIC PN COLSCTOR
2 BASE
_______ L i._ A ‘\ 3 EMITTER
g sk [ "1 P i 4 2431 co;msmsn
s 5. EMITTE
. 3 1—————:—* A T ! ' ’ 4 r 6. BASE
IR s T ! T 7 COLLECTOR
g L] 2f TL% 8 COLLECTOR
10 1 9 BASE
t —————— ¥ 4 3+ x 4 l 10 EMITTER
G | |—R t Lo [N e t 11, NOT CONNECTED
N [ shuwa® [i0] 12 EMITTER
R i 13. BASE
F |<— B ——I*— K —=] j_ L - T e 14 COLLECTOR
L — — I [B—— e
| MILLIMETERS | _INCHES
T—L DM | MIN_| MAX
b L 1 te NOTES: A | 610 698
H 1. DIMENSIONING AND TOLERANCING B [ 610 [ 6%
PER ANS! Y14.5M, 1982, ¢ o [ in
2. CONTROLLING DIMENSION: INCH D | 026 [ o4
3. DIMENSIONS P DETERMINE ZONE WITHIN WHICH F 1T = T o
ALL BODY AND LEAD IRREGULARITIES LIE G 127 B5C
H | 013 | 088 | 0
008 | 0015 | 0003 | 0006
" 14 63 | — | 0250 [ —
; y L[ 026 ] — [oo0] —
X /oxbL]{xl\:‘LiegHa; [«Logifsommwwmom Y TR RN
2. LEADS WITHIN 0.25 mm (0.010) TOTAL OF TRUE 1 Pl - 0%, — {0005
POSITION AT MAXIMUM MATERIAL CONDITION S | 1880 | - | 0740 1 —
(AT BODY) v | 762 8% | 0300 | 0330 ]
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PACKAGE OUTLINE DIMENSIONS (continued)

CASE 607-05 CERAMIC TR cowccron CASE 610A-04 CERAMIC
2 BASE
R ""—K;":E—’l ‘ 3. EMITTER ST:,"‘:}'BASE
1 g 4 NOT CONNECTED 2 EMITTER G
i i 1 5 EMITTER 4 EMITTER £
3 )
§ BASE 5 BASE R ——
e — 7 COLLECTOR 3 COLLECTOR I 2 e -
i 8 COLLECTOR 9. COLLECTOR T | | A
3 = . 9 BASE C . , -
i S s T 10 EMITTER ¥ T N
pun L 11 NOT CONNECTED T s
12 EMITTER
13 BASE 1 -0 ‘—l R Rf—
14" COLLECTOR
9 B K—> —n
MILLIMETERS INCHES { I
NOTES DM | MIN | MAX | MIN | MAX MILLIMETERS INCHES L
1 DIMENSIONING AND TOLERANCING A | 610 | 660 | 0240 | 0260 DIM | MIN | MAX | MIN | MAX | E—
PER ANSI Y14 5M, 1982 B | 610 | 660 | 0240 | 0260 610 | 737 | 0240 | 0% ——' T |-—— T LE
2 CONTROLLING DIMENSION- INCH 4 077 177 | 0030 | 0.070 292 4.06 0.115 | 0.160 c L
3. DIMENSIONS P DETERMINE ZONE WITHIN WHICH D | 033 [ 048 [ 0013 [ 0019 076 | 203 | 0030 | 0070
ALL BODY AND LEAD IRREGULARITIES LIE F | — [ 03] — [o005 036 | 048 | 0014 | 0019
[ 127 BSC 0050 BSC 008 | 015 | 0.003 | 0.006 |
H | 030 ] 088 | 0012 [ 0035 1.27 BSC 0.050 BSC NOTES:
J_| 008 | 015 | 0003 | 0.006 W1 013 ] 089 | 0005 [ 0035 1. DIM “D,” “G" & “N" TO BE MEASURED IN ZONE
K | 635 | 939 | 0250 [ 0370 381 | — (080 [ — Y
L] 026 ] — Toown| — 054 | — 045 | — 2. LEADS WITHIN 0.13 mm {0.005) TOTAL OF TRUE
Pl — 038 | — | 0015 254 BSC 0.100 BSC POSITION WITHIN “R” AT MAXIMUM MATERIAL
S (1880 | — [o0740 | ~ R — Tz [ — [0 CONDITION.
v | 762 ] 838 | 0300 | 033 T [ 165 208 [ 0065 | 0080 ]

CASE 620-09 (16-PIN DIP) CERAMIC

CASE 632-08 MO-001AA (TO-116) CERAMIC

(] NP Ny
0 O i 14
e O 16 =] ;
1 e OTES.
) o 3 NOTES: 1. DIMENSIONING AND TOLERANCING PER ANSI
¢ 1. DIMENSIONING AND TOLERANCING PER ANSI ) Y14.5M, 1982.
Y145M, 1982, 2. CONTROLLING DIMENSION: INCH.
2 CONTROLLING DIMENSION: INCH. 3. DIMENSION L TO CENTER OF LEAD WHEN
{ 3 DIMENSION L TO CENTER OF LEAD WHEN U 3 FORMED PARALLEL,
FORMED PARALLEL. _f 4, DIM F MAY NARROW TO 0 76 (0.030) WHERE THE
4. DIM F MAY NARROW TO 0.76 (0.030) WHERE THE N LEAD ENTERS THE CERAMIC BODY.
LEAD ENTERS THE CERAMIC BODY
E— ~—L—.‘
N MILLIMETERS INCHES STYLE 1 STYLE4
DIM [ MIN_| MAX_| MIN | MaAX MILLIMETERS INCHES PIN1 COLLECTOR  PIN1 DRAIN
S A | 1905 | 1955 | 0750 | 0770 om [wn | max | mn [ max | ! ] 2 BASE 2 SOURCE
S0 7% 020 L 0% 1905, 1986 1 OIS0\ 0I5 4 3§'g‘g)erfmscnou Z%Tgounecnow
] — [ 49 — [0 623 | 701 | 045 | 080 | A ppeda
039 | 053 [ 0015 | 0021 394 | 508 | 0155 | 0200 [ * 6. BASE & SOURCE
PIN 1.CATHODE 9. ANODE 121 BSC 0.050 BSC 039 | 050 [ 0015 | 0.020 ~dm O TR 3 oRAN
2.CATHODE 10.ANODE 4 140 | 177 | 0085 | 0070 140 | 165 | 0055 | 0.065 Sun 8 COLLECTOR 8. DRAIN
3.CATHODE 11.ANODE 7 4 254 BSC 0.100 BSC 2.54 BSC 0.100 BSC 9 BASE 9. SOURCE
4.CATHODE 12.ANODE \/ ) [ 023 | 027 [ oo [ oomt o | 0w oo [ oo | HeBe0w @ 1[e0) & Bl 10 GATE
5.CATHODE 13 ANODE ~aim K | — [ 508 — [ o2 318 | 431 | 0125 | 0170 11, NO CONNECTION 11 NO CONNECTION
6.CATHODE 14.ANODE || L 762JiSC 0300 BSC 762 BSC 0300 BSC 12 SWTTER W
7.CATHODE 15, ANODE [ I T A R T I T R T 3
8. CATHODE 16. ANODE #0500 ® | N | 03 | 088 | 0015 | 0035 N | 051 | 101 | 0020 | 0040 14 COLLECTOR 14 DRAIN
CASE 646-06 (14-PIN DIP) PLASTIC
FAW AW AT INFANAN SET: .
" 8 PIN 1. COLLECTOR PIN 1. GATE
2. BASE 2, DRAIN
O | EMITTER 3 SOURCE
1 7 4. NO CONNECTION 4.NO CONNECTION
VVVVYVYYY 5 SOURCE
NOTE4 6. BASE 6. DRAIN
A 7. COLLECTOR 7 GATE
8 COLLECTOR 8. GATE
|l . :
10. EMITTER 10. SOURCE
‘ f 11. NO CONNECTION 11. NO CONNECTION
it c 12 EMITTER 12. SOURCE
Y 13. BASE 13. DRAIN
N 14, COLLECTOR 14, GATE ——W——i—‘——
r ETERS | _INCHES |
L DIM [ MIN | MAX | MIN | MAX
ﬂHL— G ——ILD e K NOTES: 1816 | 195 | 015 | 0770
1. LEADS WITHIN 0,13 mm (0.005) RADIUS OF TRUE T RETARIE
L POSITION AT SEATING PLANE AT MAXIMUM T om Toos o X
MATERIAL CONDITION. T2 T 1% oo T oo
2. DIMENSION “L" TO CENTER OF LEADS WHEN AR D100 BSC
FORMED PARALLEL. W [ 132 [ 241 [ 005 [ 00%
3. DIMENSION “B” DOES NOT INCLUDE MOLD T o T 0w oos oots
FLASH. K | 292 [ 343 [ 0115 | 0135
4. ROUNDED CORNERS OPTIONAL. . T OB
7]
N [ 039 [ 1ot | 0015 [ 0039

|

1 |
[ 10° ]
i

|

|

|

i
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PACKAGE OUTLINE DIMENSIONS (continued)

CASE 648-08 (16-PIN DIP) PLASTIC

©

EAN SN Nh Nk Nk N
16 9

NOTES:
. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.
DIMENSION “L” TO CENTER OF LEADS WHEN
FORMED PARALLEL.

{ 4. DIMENSION "B” DOES NOT INCLUDE MOLD
B FLASH.
] 5. ROUNDED CORNERS OPTIONAL. 16
1
STYLE 1 STYLE 2.
PIN 1 CATHODE PN 1. COMMON DRAIN —
2. CATHODE 2 COMMON DRAIN MILLIMETERS | __INCHES __|
\ 3, CATHODE 3. COMMON DRAIN [OM | MIN_| MAX | | MAX |
\ 4, CATHODE 4. COMMON DRAIN A_| 1880 | 1955 | 0740 | 0770
5 CATHODE 5. COMMON DRAIN B | 635 | 685 | 0250 | 0270 |
™M 6. CATHODE 6. COMMON DRAIN C | 369 | 444 | 0145 | 0175 I
7. CATHODE 7. COMMON DRAIN D | 030 1 053 | 0015 | 001
8. CATHODE 8. COMMON DRAIN ; 1-‘;154 Bsé-” 0~0:'«1100 ngw
9. ANODE 9. GATE 2 .
Fozs000® [1[2®] 10. ANODE 10. SOURCE H 127 BSC Q050850 ]
11. ANODE 11, GATE J | 021 | 038 | 0008 | 0015 |
12. ANODE 12. SOURCE K_| 280 | 330 | 0110 | 0130
13. ANODE 13. GATE L | 750 | 774 | 0295 [ 0305
14. ANODE 14. SOURCE M| 10 ] 0 10°
15, ANODE 15. GATE s | 081 | 101 [ 0020 | 0040
16 ANODE 16. SOURCE
CASE 650-05 CERAMIC CASE 654-07 METAL
I L ~
G 1 ) ] T A—
P
i
16 1 ‘ l STYLE 1:
K} PIN 1, COLLECTOR
D P N 2. BASE
#osom @ [1[x@[:0] 1 TR
- = K 5 EMITTER
L ! 6. BASE
c I — 'L JI 7. COLLECTOR
r T_ 8 OMITTED
" i STUES; [ LLmETERS
NOTES. SIDE 1 (NPN) DM | MIN_| MAX
1. DIMENSIONING AND TOLERANCING PER DIM PIN 1. COLLECTOR 851 | 940
ANSI Y145M, 1982. A 2 BASE 775 | 851
2. CONTROLLING DIMENSION: INCH. B 3 EMITTER 381 | 470
3. DIMENSION “A” AND "B ALLOW FOR LID c 4, OMITTED 041 | 083
MISALIGNMENT, AND GLASS MINISCUS. D SIDE 2 (PNP) 508 BSC
4. DIMENSION "H" SHALL BE MEASURED AT THE G 5, EMITTER [T
POINT OF EXIT OF THE LEAD FROM THE BODY. H 6. BASE 074|114
5. LEAD NUMBER 1 IDENTIFIED BY TAB ON LEAD OR 7. COLLECTOR 270 | ~
DOT ON COVER. 8. OMITTED 45°BSC
6 DIMENSION "J” INCLUDES SOLDER LEAD FINISH. 254B5C 0.100BSC
7. LEAD NUMBERS SHOWN FOR REFERENCE ONLY. N '

CASE 751A-02 (SO-14) PLASTIC

CASE 751B-03 (SO-16) PLASTIC

Al - [&] -
L7
ﬁ AAAHA ] 1 O O 6
1%
E 1
P (4112000 O @) P [Fiz000 ©8_©]
0] 7 m [©) s I
RX 45 el R x e
== jm = R ==
[ 14 PL F —J L— D ->I '4—10 PL
* [025 000 @18 Gla G LTS | G 025 (0010 ®
oM | MIN N_| MAX
NOTES: 855 st 0337 | 034 .
1. DIMENSIONS A AND B ARE DATUMS AND T IS A 380 | 400 | 0150 | 0157 1. DIMENSIONS A AND B ARE DATUMS AND TIS A
DATUM SURFACE. 13 | 175 | 0064 | 0068 DATUM SURFACE.
2. DIMENSIONING AND TOLERANCING PER ANSI 035 | 049 | 0014 | 0019 2. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982, F | 040 | 125 | 0016 | 0049 Y14.5M, 1982.
3. CONTROLLING DIMENSION: MILLIMETER. 6 127 BSC 0050 BSC 3. CONTROLLING DIMENSION: MILLIMETER.
4. DIMENSION A AND B DO NOT INCLUDE MOLD 019 | 025 U»Wﬂ 0.009 4 DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION. 010 | 025 | 004 | 0009 PROTRUSION.
5. MAXIMUM MOLD PROTRUSION 0.15 (0.006} M| 0 I L 5. MAXIMUM MOLD PROTRUSION 0.15 (0.006) M
PER SIDE. P | 580 | 620 | 0229 | 0044 PER SIDE. P_| 680 | 620 | 0229 | 02md
025 | 050 | 0010 | 0019 R [ 025 [ 050 [ 0010 [ 0019 |
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Application Note Abstracts

(Application Notes are available upon request.)

AN-211A Field-Effect Transistors in
Theory and Practice

The basic theory, construction, and application information for
field-effect transistors (junction and MOS types) are given. Aiso
included are some typical test circuits for checking FET
parameters.

AN-270 Nanosecond Pulse Handling Techniques in
IC Interconnections

The rapid advancement in the field of high speed digital in-
tegrated circuits has brought into focus many problem areas in
the methods of pulse measurement techniques and new con-
cepts dealing with these problems. This paper is intended to
discuss the more common, yet perhaps not well

AN-421 Semiconductor Noise Figure
Considerations

A summary of many of the important noise figure consider-
ations related with the design of low noise amplifiers is pre-
sented. The basic fundamentals involving noise, noise figure,
and noise figure-frequency characteristics are then discussed
with the emphasis on characteristics common to all semicon-
ductors. A brief introduction is made to various methods of data
sheet presentation of noise figure and a summary is given for
the various methods of measurement. A discussion of low noise
circuit design, utilizing many of the previously discussed con-
siderations, is included.
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Discrete products are available from Motorola in three quality
levels: Industrial/Commercial grade, Military grade, and Cus-
tomer Specials.

This Reliability and Quality Assurance section contains infor-
mation on final test and quality assurance processing. Included
is a listing of Q.A. tests and the applicable MIL-STD methods
relating to the above-noted quality levels.

High reliability (JAN, JANTX, JANTXYV, and JANS) processing
of transistors is outlined by using a processing and quality control
flow chart.

A glossary of Reliability and Quality terms is also included.

Reliability and
Quality Assurance
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Reliability and Quality Assurance

Quality Levels
Most small-signal discrete products are available from
Motorola in three quality levels:

1. INDUSTRIAL/COMMERCIAL GRADE — Identified by
a part number prefix such as 2N, MM or MPS and tested
to a published Motorola, JEDEC or Proelectron
specification.

2. MILITARY GRADE — Identified by a 2N part number
prefix, a JAN, JTX, JTXV or JANS suffix, and manu-
factured and tested per MIL-S-19500.

JAN — Controlled lot with sample environmental and
life testing

JTX — Same as JAN plus 100% processing

JTXV— Same as JTX plus 100% internal visual
inspection

JANS— Same as JTXV plus wafer lot acceptance and
additional 100% processing requirements.

3. CUSTOMER SPECIAL — Screening, testing and mark-
ing as determined by the customer to meet his particular
requirements. This may range from a custom-marked
industrial/commercial grade product to a hi-rel product
which is subjected to a series of stringent inspections
and tests to meet aerospace or special military
requirements.

Final Test Processing

Device lots are subjected to 100% processing in Final Test.
This processing may be as simple as electrical testing to data
sheet specifications or as complex as a series of mechanical,
environmental and burn-in screening tests preceded and fol-
lowed by electrical readouts. All lots, whether industrial/com-
mercial, military or hi-rel, are subjected to a minimum eight-hour
storage bake at 150°C or 200°C.

Quality Assurance Processing

All products are transferred to QA where they are subjected
to Group A electrical testing, usually to the same specifications
used by Final Test. In the past, QA has primarily performed
sample testing; but now, at Motorola, most small-signal metal
can transistors are 100% electrical tested by QA, and when this
expansion program is completed, all small-signal transistors will
be subjected to 100% QA electrical testing. Military and hi-rel
lots may undergo additional 100% screening in QA. Using the
popular 2N2222A family as an example, Table 1 compares the
varying degrees of preconditioning and screening that are done
on the 2N2222A, 2N2222AJAN, 2N2222AJTX, 2N2222AJTXV
and 2N2222AJANS transistors. QA randomly selects test sam-
ples for Group A, B and C testing as defined in MIL-S-19500.
The individual tests are defined in MIL-STD-750. Tables 2 and
3 list the Group B and C test requirements for the 2N2222A
military family.

TABLE 1 — 100% PRECONDITIONING AND SCREENING (Example of 2N2222A Family)

MIL-STD-750 2N2222A 2N2222AJTX
Test Method Condition | N2992AJAN | 2N2222AJTXY | 2N2222AJANS
1. Electrical tests - go —no go 100% 100% 100%
2. High temperature storage 1032 200°C, 24 hours — 100% 100%
3. Thermal shock 1051 C, 20 cycles — 100% 100%
4. Constant acceleration 2006 20,000 G, Y1 — 100% 100%
5. Particle impact noise 2052 B — — 100%
6. Hermetic seal
fine leak 1071 GorH — 100% 100%
gross leak 1071 A C EorF — 100% 100%
7. Electrical tests — read & record — — 100%
8. H.T. reverse bias 1039 150°C, 48 hours — 100% 100%
9. Electrical tests - read & record* — 100% 100%
10. Full-power burn-in 1039 25°C, 168 hours — 100% -
11. Full-power burn-in 1039 25°C, 240 hours - - 100%
12. Electrical tests — read & record* — 100% 100%
13. Hermetic seal
fine leak 1071 GorH —_ 100% 100%
gross leak 1071 A, C EorF — 100% 100%
14. X-ray 2076 — - — 100%
15. External visual 2071 — — — 100%

*Bin & cell may be used for JTX and JTXV product

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
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TABLE 2 — GROUP B TESTS (Example of 2N2222AJAN/JTX/JTXV/JANS)

. MIL-STD-750 . LTPD (Accept No.)
Inspection or Test Method Condition and Military Classification
SUBGROUP LTPD 10 (0)
Physical dimensions 2066 —_ JANS
SUBGROUP LTPD 15 (1)
Solderability 2026 — ALL
Solvent resistance 1022 — ALL
SUBGROUP LTPD 10 (1)
Thermal shock 1051 C1, 25 cycles JAN, JTX, JTXV
Thermal shock 1051 C3, 100 cycles JANS
Hermetic seal
fine leak 1071 GorH ALL
gross leak 1071 A C EorF ALL
Decap internal visual 2075 — JANS
Bond strength 2037 A JANS
Die shear 2017 - JANS
SUBGROUP LTPD 5(2)
Operating life 1027 25°C, 340 hours JAN, JTX, JTXV
SUBGROUP LTPD 20 (0)
Decap internal visual 2075 — JAN, JTX, JTXV
Bond strength 2037 A JAN, JTX, JTXV
SUBGROUP LTPD 10 (2)
Intermittent operating life 1037 25°C, 2000 cycles JANS
SUBGROUP LTPD 10 (2)
Accelerated operating life 1027 125°C, 96 hours JANS
SUBGROUP LTPD 7
High-temperature storage life 1032 200°C, 340 hours JAN, JTX, JTXV

TABLE 3 — GROUP C TESTS (Example of 2N2222AJAN/JTX/JTXV/JANS)

. MIL-STD-750 - LTPD (Accept No.) and Military
Inspection or Test Method Condition Classification
SUBGROUP LTPD 15 (1)
Physical dimensions 2066 - ALL
SUBGROUP LTPD 10 (1)
Thermal shock 1056 A ALL
Terminal strength 2036 E ALL
Hermetic seal
fine leak 1071 GorH ALL
gross leak 1071 A, C EorF ALL
Moisture resistance 1021 Omit initial precond. ALL
External visual 2071 — ALL
SUBGROUP LTPD 10 (1)
Shock 2016 1500G ALL
Variable-frequency vibration 2056 100-2000 Hz ALL
Constant acceleration 2006 20,000 G ALL
SUBGROUP LTPD 15 (1)
Salt atmosphere 1041 — ALL
SUBGROUP LTPD 10 (1)
Operating life 1026 25°C, 1000 hours ALL
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High Reliability Processing of Transistors

| WAFER PROCESSING

After wafers are processed, they are subjected
to Motorola visual inspection requirements and
overlay geometry wafers are subjected to a
sample SEM inspection to assure good step
coverage. The wafers are then probed to elec-
trical requirements and the rejects are inked.
Finally, they are sawn and separated to form the
individual dice.

Il ASSEMBLY

The die are attached to headers and then wire
bonded. The following mechanical tests are per-
formed by Quality Control inspectors on a sam-
ple basis to ensure assembly process controls.
(1) Wire pull tests
(2) Die push off tests
Units are stored in dry air until ready for capping.

11l CAN WELD OR LID SEAL

Completed headers are loaded into a vacuum
chamber for can weld or processed thru a fur-
nace for top attachments on ceramic packages.
All devices are subjected to a high temperature
storage (stabilization bake) prior to final electri-
cal test.

PROCESSING AND QUALITY CONTROL FLOW CHART

] [ n
COMMERCIAL WAFER ASSEMBLY CANoWnELD
I F————
GRADE PROCESSING oL
1
JANS
v JANTXV
SCANNING JANS
ELECTRON
MICROSCOPE
(SEM) IX
100% LOW POWER
MILITARY GRADE JANTXV ¢ ASSEMBLY VISUAL
vil
100%
—3»] HIGH POWER |
DIE VISUAL
Xit
CUSTOMER SPECIFIED %gség?xgg
CREENING AND TESTIN

® ¢ sTve > rrocEssinG

Vil SCANNING ELECTRON MICROSCOPE

All JANS product with overlay geometry requires
a SEM inspection per MIL-STD-750, method
2077. To assure good metallization step cov-
erage, Motorola monitors all overlay geometry
transistor wafer lines whether or not it is

required.

or military applications.

Xil CUSTOMER SPECIFIED PROCESSING

Screening, testing and marking as determined
by the customer to meet his particular require-
ments, which may range from a custom-marked
standard product to a hi-rel product that is sub-
jected to the most stringent tests for aerospace

Vill 100% HIGH POWER DIE VISUAL

The high power portion of the inspection is per-
formed to assure good die construction and front
metal conditions. Individual reject criteria
includes the following: Metallization defects
such as scratches, voids, corrosion, adherence,
bridging and alignment. Poor die construction
conditions such as oxide and faults are also
rejected.

1X 100% LOW POWER ASSEMBLY VISUAL

The low power visual inspection controls work-
manship, i.e., die attachment, internal lead-wire
attachment, and package defects. Die attach-
ment inspection includes assuring good watting,
die placement and proper orientation. Internal
lead wires must have proper arc and all attach-
ment bonds must be properly placed and in good
condition. Package defect inspection includes
checking for foreign material, improper construc-
tion and cracked feedthroughs.

8-4
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IV 100% FINAL ELECTRICAL TEST

Completed devices are subjected to 100% test-
ing to electrical requirements. When different
devices are sourced from a single product line,
they are sorted for voltage and gain.

Vo 100%

FINAL
ELECTRICAL
TEST

V QUALITY CONTROL

Although it has been traditional for QA to perform
sample testing, today most small-signal metal
cantransistors are 100% electrical tested by QA.
Soon, all transistors will be 100% tested by QA.
Group A and B tests are performed on JAN
devices. Group A and B tests and 100% proc-
essing are performed on JANTX, JANTXV and
JANS devices. Group C testing is required on a
periodic basis.

I T T
JANTX JANTXV JANS

X
100%
QUALITY CONTROL
PROCESSING

v
QUALITY
> CONTROL [
| JAN
XI
GROUP B SAMPLE
1 Group c samPLE [ >

X 100% QUALITY CONTROL PROCESSING

. High-temperature storage
. Thermal shock
. Constant acceleration

. Hermetic seal
. Full-power burn-in

. X-ray (JANS)
External visual (JANS)

T ST hCo0oa0 o

. Particle impact noise (JANS)

High-temperature reverse bias

Read and record parameters

. Physical dimensions

. Solderability

. Solvent resistance

. Thermal shock

. Hermetic seal
Decap internal visual

. Bond strength

. Die shear

JTQ "0 00 TN

340 hr. operating life

(JANS)

k. Accelerated operating life

(JANS)
I. 340 hr. storage life

Intermittent operating life

VI WAREHOUSE

Upon completion, the finished product is ready
for shipping. Purchase order requirements are
carefully checked again prior to shipping. War-
ranty tests (Group A) are performed every 24
months on military devices.

vi
WAREHOUSE
SHIP
COMMERCIAL

\i
WAREHOUSE
SHIP
JAN-JANTX-JANTXV

vi
WAREHOUSE
SHIP
CUSTOM SPECIAL

XI GROUP B AND GROUP C INSPECTION
Typical Group B Processing

Typical Group C Processing

. Physical dimensions

. Thermal shock

. Terminal strength

. Hermetic seal

. Moisture resistance
External visual

. Shock

. Variable-frequency
vibration

i. Constant acceleration

j. Salt atmosphere

TKQ thCTo0o 00T

k. 1000 hr. operating life
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Test Descriptions

The following tests are frequently used for screening, acceptance and evaluation of semiconductor devices.

A.

Steady State Operating Life (SSOL)

The purpose of this test is to evaluate the bulk stability of
the die and to generate defects resulting from manufacturing
aberrations that are manifested as time and stress-
dependent failures.

Conditions: Tp = 25°C, PD = max rated power

Intermittent Operating Life (IOL)

The purpose of this test is the same as Operating Life in
addition to checking the integrity of both the wire and die
bonds by means of thermal stressing.

Conditions: Tp = 25°C, PD = max rated power. T(on)
= T(offy = 1 min.

High Temperature Storage Life

The purpose of this test is to generate time/temperature
failure mechanisms and to evaluate long-term storage
stability.

Conditions: T4 = 150°C no bias applied

High Temperature Reverse Bias (HTRB)

The purpose of this test is to align mobile ions by means
of temperature and voltage stresses to form a high-current
leakage path between two or more terminals.

Conditions: Tp = 150°C, Vcp = 80% max rated Vcp,

High Temperature High Humidity Reverse Bias
(HSTRB)

The purpose of this test is to evaluate the moisture resis-
tance of non-hermetic components. The addition of voltage
bias accelerates the corrosive effect after moisture pene-
tration has taken place. With time, this is a catastrophically
destructive test.

Conditions: Tp = 85°C, RH = 85%, Vcg = 80% max
rated Ve,

Moisture Resistance

The purpose of this test is to evaluate the moisture resis-
tance of components under temperature/humidity condi-
tions typical of tropical environments.

Conditions: Mil-Std-750, Method 1021.

G.

Pressure Cooker

The purpose of this test is to evaluate the moisture resis-
tance of non-hermetic components under pressure/
temperature conditions.

Conditions: T = 121°C, P = 1 atmosphere (15 psig)

Temperature Cycle (Air to Air)

The purpose of this test is to evaluate the ability of the
device to withstand both exposure to extreme temperatures
and the transition between temperature extremes, and to
expose excessive thermal mismatch between materials.
Conditions: Mil-Std-750, Method 1051, —55°C to 150°C,
15 minutes dwell time at each temperature

Thermal Shock (Liquid to Liquid)
This test is an accelerated version of temperature cycle.

Conditions: Mil-Std-750, Method 1056, 0°C to 100°C, 15
seconds dwell time at each temperature

Terminal Strength

The purpose of this test is to evaluate the ability of the
device terminals to withstand the lead forming and tension
associated with component installation into a circuit.

Conditions: Mil-Std-750, Method 2036, Condition E.

Solderability

The purpose of this test is to determine the solderability of
the device terminals.

Conditions: Mil-Std-750, Method 2026.

Salt Atmosphere (Corrosion)

The purpose of this test is to accelerate the corrosion effects
of an environment in which salt (NaC1) is present.
Conditions: Mil-Std-750, Method 1041

Mechanical Stress Tests

Vibration, shock and constant acceleration tests are infre-
quently used since they rarely generate failures in small-
signal transistors. However, they are still specified for ac-
ceptance of military product.

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

8-6



Glossary of Reliability and Quality Terms

Acceptable Quality Level (AQL) — A measure of quality for
which a given lot will be accepted most of the time. This is
usually established at a probability of acceptance equal to
95%. It is referred to as the producer's risk because the
probability of rejecting a good lot is 5%.

Acceptance Number (Ac) — The largest number of defec-
tives in an inspection sample under consideration that will
permit acceptance of the lot.

Acceptance Tests — Tests to determine conformance to
specification requirements as a basis for lot acceptance.

Average Outgoing Quality (AOQ) — The average quality of
outgoing product after 100% screening of rejected lots. This
is usually measured in parts per million (PPM).

Average Outgoing Quality Limit (AOQL) — The maximum
average outgoing quality that is possible for a given sam-
pling plan.

Defect — Any deviation of a device that does not conform
to specified requirements. One device may contain more
than one defect.

Defective — A device which contains one or more defects.

Double Sampling — Sampling inspection in which the in-
spection of the first sample leads to a decision to accept, to
reject, or to take a second sample. The inspection of a sec-
ond sample, when required, always leads to a decision to
accept or to reject.

Failure — The inability of a device to perform a specified
function within previously-established limits.

Failure Rate — The statistical probability of a failure occur-
ring within a stated period of time. For electronic compo-
nents it is usually assumed that failures follow an exponen-
tial distribution, in which case the failure rate over any stated
period of time is constant. The failure rate of semiconductor
devices is generally given in percent per thousand hours.

Infant Mortality — Premature failures occurring at a failure
rate substantially greater than that observed during sub-
sequent life prior to wear-out.

Lot — A group of devices from which samples are drawn
and inspected to determine compliance with acceptance
criteria (inspection lot).

Lot Tolerance Percent Defective (LTPD) — A measure of
quality for which a given lot will be rejected most of the
time. This is usually established at a probability of accep-
tance equal to 10%. It is referred to as the consumer’s risk
because the probability of accepting a bad lot is 10%.

Mean Time Between Failures (MTBF) — The total measured
operating time of a group of equipments divided by the total
number of failures of a repairable equipment. In the case
of an exponential failure distribution, this ratio is the recip-
rocal of failure rate.

Operating Characteristic Curve (OC curve) — A graph of the
probability of acceptance as a function of the lot quality or
process average quality, whichever is applicable.

Percent Defective — The number of defective devices in a
lot divided by the total number of devices in that lot, mul-
tiplied by 100.

Probability of Acceptance (Pa) — The fractional probability
that a lot will be accepted, usually expressed as a decimal.

Process Average Quality — The expected quality of product
from a given process, usually estimated from first sample
results of previous inspection lots.

Quality — A measure of the degree to which a product
conforms to specification and workmanship requirements.

Rejection Number (Re) — The smallest number of defectives
in an inspection sample under consideration that will pre-
vent acceptance of the lot.

Reliability — A measure of the performance of a product
over a specified period of time.

Sample — One or more devices selected at random from
an inspection lot to represent that lot for acceptance
purposes.

Sampling Plan — A specific plan which defines the sample
size and the criteria for accepting or rejecting a lot.

Screening Tests — Tests employing nondestructive envi-
ronmental, electrical, thermal and/or mechanical stresses,
for the purpose of identifying anomalous devices.

Single Sampling — Sampling inspection in which a decision
to accept or to reject is reached after the inspection of a
single sample.

Wearout Failures — Those failures which occur as a result
of deterioration processes and whose probability of occur-
rence increases with time.

100% Inspection — Inspection of every device, in which each
device is accepted or rejected individually for the charac-
teristic concerned, on the basis of its own inspection only.
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