
2N828 (continued) 

ELECTRICAL CHARACTERISTICS (continued) 

Characteristic 
DYNAMIC.CHAI!ACTERISTICS 

Current-Gain ....,. Bandwldth Product 
(IC = 10 mAde, V CE = 1 Vile, f = 100 MHz) 

Output CapaCitance 
(VCB = 10 Vde, ~ = 0) 

Small Signal Current Gain 
(IC = 10 mAde, V CE = 1 Vde, f = 100 MHz) 

Delay Plus Rise Time (Figure 1) 

Storage Time (Figure 1) 

Fall Time (Figure 1) 

Charge Storage Time Constant (Figure 2) 

Rise Time (FiguI'e.3) 

Storage Time (Figure 4) 

Fall Time (Figure 4) 

2N828A (GERMANIUM) 

2N829 

Symbol 

fT 

Cob 

hfe 

td + tr 

ts 

tf 

TS 

tr 

ts 

tf 

Min Typ Max I Unit I 
MHz 

300 400 -
pF 

- 3.5 -
-

3 4.0 -
- 50 70 ns 

- 33 50 ns 

- 35 50 ns 

- 14 25 ns 

- 7.0 - ns 

- 5.0 - ns 

- 3.0 - ns 

C~l~\ PNP germanium epitaxial mesa transistors for high
speed switching applications 

Collector connected to case 
MAXIMUM RATINGS 

Rating 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current (ContinUous) 

Total Device Dissipation at 25"C case 

Temperature (Derate 4. Omw;oC above 25·C) 

Total Device Dissipation at 25"C . 

Ambient Temperature (Derate 2. Omw/·C) 

Junction Temperature 
, 

Storage Temperature 

Symbol 

Vce 

VCES 

VEB 

IC 

PD 

PD 

TJ 

Tstg 
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Value Unit 

15 Vdc 

15 Vdc 

2.5 Vdc 

200 mAdc 

300 mW 

150 mW 

+100 ·C 

-65 to +100 ·C 



2N 8 28A, 2N 8 29 (continued) 

ELECTRICAL CHARACTERISTICS (TA = 250 C unless otherwise noted I 

Characteristic Symbol Min Typ Max Unit 

Collector to Base Breakdown Voltage BVCBO 15 25 -- Vdc 

~ = 0, IC = 100~Adc 

Collector to Emitter Breakdown BVCES 15 25 -- Vdc 

Voltage 

VEB = 0, Ie = lOO~Adc 

Emitter to Base Breakdown Voltage BVEBO 2.5 -- -- Vdc 

IC = 0, ~ = 100pAdc 

Collector Cutoff Current ICBO -- 0.4 3.0 pAdc 

~ = 0, VCB = 6Vdc 

Forward Current Transfer Ratio hFE -- --
IC = lOmAdc, V CE = o.3Vdc 2N828A 25 40 

2N829 50 80 

Forward Current Transfer Ratio hfe -- --
IC = l50mAdc, V CE = lVdc 2N828A 25 40 

2N829 50 80 

Collector Saturation Voltage VCE(sat) -- Vdc 

IC = lOmAdc, IB = 1.0 mAde 2N828A 0.11 0.20 

IC = lOmAdc, IB = 0.5mAdc 2N829 0.11 0.20 

Collector Saturation Voltage V CE(sat) -- -- 0.25 Vdc 

IC = 50mAdc, Ia = 5.0mAdc 

Collector Saturation Voltage VCE(sat) -- Vdc 

IC = 150mAdc, Ia = l5mAdc 2N828A 0.35 0.50 

IC = 150mAdc, Ia = 7.5mAdc 2N829 0.38 0.50 

Base to Emitter Voltage VBE Vdc 

IC = lOmAdc, Ia = lmAdc 2N828A 0.34 0.40 0.44 

IC = lOmAdc, Ia = 0.5mAdc 2N829 0;30 0.38 0.44 

Base to Emitter Voltage VBE -- Vdc 

IC = l50mAdc, Ia = l5mAdc 2N828A 0.70 0.85 

IC = l50mAdc, IB = 7.5mAdc 2N829 0.65 0.85 

Collector Capacitance Cob -- 2.2 4.0 pF 

~ = 0, VCB = 6Vdc, f = 100 kHz) 
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2N828A, 2N829(continued) 
ELECTRICAL CHARACTERISTICS (continued) 

Characteristic Symbol Min Typ Max Unit 

Input Capacitance Cib -- 2.2 3. 5 pF 

VBE = IVdc, ~ = 0, f = 100 kHz) 

Small Signal Forward Current hfe 3.0 4.0 -- --
Transfer Ratio 

IC " 10mAdc, V CE " -I Vdc, f" 100MHz 

Current Gain Bandwidth Product fT :ioo 400 -- MHz 

VCE = IVdc, IC = -10mAdc, f = 100MHz 

Delay Plus Rise Time (Fig. I) td+tr -- 35 50 ns 

IC" lOmAdc 

storage Time (Fig. 1) ts -- 30 50 ns 

IC" 10mAdc 

Fall Time (Fig. 1) tf -- 30 50 ns 

IC " 10mAdc 

Total Control Charge (Fig. 3) QT -- 50 80 pC 

IC = 10mAdc 

Delay Plus Rise Time (Fig. 2) td+tr -- 25 50 ns 

IC : 150mAdc 

Turn Off Time (Fig. 2) toff -- 60 100 ns 

IC = 150mAdc 

Total Control Charge (Fig. 4) QT -- 120 175 pC 

IC = 150mAdc 

FIGURE 1 - 10mA SWITCHING TIME FIGURE 2 -150mA SWITCHING TIME 
TEST CIRCUIT TEST CIRCUIT 

INPUT 
SIGNAL 

+1.25 Vdc 

PULSE 
VOLTS 
INTERNAL 
RESISTANCE 

SAMPLING 
RESISTOR 

2S0 20 
.-Jo1N'_~M,..-O -3.1Vdc 

'--__ OSCOPE Vout 

::1--r. 200 4. SK 
O--O-~W-;: 

Ie = -10mAdc 

-5.4 VDC 

IB1 = -lmAdc 
IB2 • +0. 25mAdc 
VBE (0) = +1. 25Vdc 

SCOPE INPUT IMPEDANCE. 1Megohm 
SCOPE INPUT CAPACITANCE = 20'pF 
GENERATOR OUTPUT IMPEDANCE = 50 ohms 
INPUT PULSE tr • tf = 2ns 

FIGURE 3 - 10mA TOTAL CONTROL 
CHARGE TEST CIRCUIT 

'ADJUST VBB FOR -5.4 VOLT PULSE AT POINT A 

VBB' 100 A 

U 
-5.4 Vdc 
AT POINT A 100 

300 
r-'VV ....... D-3 . 1 V de 

IC' -10mAdc 

IB = -lmAdc 

j HgRELAY ~ 

~-90% 
- I r 20mV 
- 10%- __ MAX 

10ns MAX ...: :.. f 

SAMPLING 
RESISTOR 

4S 2 
r-'W~~M..-O -7.75 Vdc 

INPUT 
SIGNAL 

PULSE 
VOLTS 
INTERNAL 
RESISTANCE L-__ OSCOPE Vout 

Ie = -l50mAde +1. 9 Vde 100 900 

0- u-C>-'V\I\,.-JVIII...-{ IB1 = -7. 5mAde 
IB2 = +1. 9mAdc 

-S.2 Vde V BE(O) = +1. 9Vdc 

SCOPE INPUT IMPEDANCE = 1Megohm 
SCOPE INPUT CAPACITANCE = 20 pF 

GENERATOR OUTPUT IMPEDANCE = 50 ohms 
INPUT PULSE tr = t f = 2ns 

FIGURE 4 - 150mA TOTAL CONTROL 
CHARGE TEST CIRCUIT 

'ADJUST VBB FOR -S VOLT PULSE AT POINT A 
50 

VBB' 100 A 

r-VV"v-O-7. 75 Vde 

Ie = -150mAde 
IS = -7.5mAde 

u 
-S Vdc 
AT POINT A 100 fHgRELAY ~ 
~-90% 20mV 

'= r MAX 
10%-- _L 

10ns MAX..l1. r 
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