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TECHNICAL DATA MJH12004

Designers Data Sheet
5.0 AMPERE
HORIZONTAL DEFLECTION TRANSISTOR NPN SILICON
POWER TRANSISTORS
. specifically designed for use in large screen color deflection 1500 VOLTS
Lo 100 WATTS
circuits,
® Collector-Emitter Voltage — Vopx = 1500 Vdc A MJ12004
N ——
" @ Glassivated Base-Collector Junction = A ey
£ ~
. - —w{le—Dn —K
e Safe Operating Area @50 us=20A,400V esnem S Yalis] /!
=1 | =
e Switching Times with Inductive Loads — :
tg=0.4us (Typ)@lp=45A e -
2. EATTER
CASE COLLECTOR
S013mbos @
L DWENSIORING AhD TOLERANCIHG PER ANS
YIUGM, 1902 oL
MAXIMUM RATINGS L R A O o
REFERENCED TO-2lAA OUTLINE SHALL APPLY
Rating Symbot Value Unit M ararns
Collector-Emittar Vaitage VCEO 780 vde A1 - tpag - LA
Collector-Emitter Voltage VeEX 1500 vde EET AR AR RET
18 17 | 0o | Aok
Emitter Base Voltege VEB 5.0 vde f;@ e
Collactor Current — Continuous Ic 5.0 Ade ,::gﬁ lﬂ:g CASE 1-08
[TRI] 1214 | 043 0 To_zm
Bas# Current — Continugus ig 4.0 Ade 14 1L pont s (T0-3)
Emittar Current — Continuous I 9.0 Adc ;: :ﬁ :::' —:%%'
Total Power Dissipation @ Tg = 26°C Pp 100 Watts
@ Te = 100%C 40 tC en ___‘ MJH12004
Derate above 259C 08 wi°c e o
Operating and Storage Junction T Tsg | —65 to +160 °c 1 l r@
Temparature Range ! s _‘T’
THERMAL CHARACTERISTICS l L TI
Charsctaristic Symbal Max Unit | f
Thermal Resistance, Junction to Case Rgic 1.26 ocw ‘[‘
Maximum Lead Temperature for Soldering TL 275 %¢ ) - =
Purposes: 1/8" from Case for 6 Seconds He G . J—_—
S
MNOTES. 2 COLLECTOR
1. DRENSORIG MO TOLERANCING PER AKSE 1 EaTTER
YIS, 2 LCOUECTON
L MRS FCH.
[ SLMSTEN |
| oot |l ]
Designer’s Data for "Worst Case’’ Conditions rE
;]
The Designer's Data Sheet permits the daesign of most circuits entirely from the .%
infarmation presented. Limit data — representing device characteristics boundaries —are CASE 340-02 W :g_
given to facilitate “"worst case” dasign. TO-218AC i &
1608 |
1218 |




ELECTRICAL CHARACTERISTICS (T¢ = 25° unless otherwise noted.}

[ Characteristic [ symbol | Min Typ | Max Unit |
OFF CHARACTERISTICS (1)
Collector-Emitter Sustaining Vaitage VCEO(sus) 750 - - Vvdc
{lc = 50 mAdc, g =0}
Collector Cutoff Current IcES - - 10 mAdc
{Vge = 1500 Vde, Vgg = 0)
Emittar Cutoff Current lepo - - 10 mAde
(Vge = 6.0 Vde, Ig = 0]
ON CHARACTERISTICS (1}
Collector-Emittar Saturation Voltage VCE(sat) Vde
{ic = 4.5 Adc, 1g = 1.8 Adc) - - 650
{ic =35 Ad, Ig = 1.5 Adc) - - 50
Base Emitter Saturation Voltage VgE(sat) Vde
{1¢ = 4.5 Adc, Ig = 1.8 Adc) - - 16
{Ig = 3.6 Ade, 1g = 1.6 Adc) - - 15
Second Breakdown Collector Current with Base :
! F 14
Farward Biased 8o See Figure
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr - 4 - MHz
{1g = 0.1 Ade, Vg = 5.0 Vdc, figst = 1 MHz)
OQutput Gapacitance Cob - 125 - pF
(VCB =10 Vdc, lE = O,f =01 MHZ)
SWITCHING CHARACTERISTICS
Fall Time Tg = 25°C tg - 04 10 s
{lg = 4.5 Adc, 1gq = 18 Adc, Tc = 100°C - 0.6 -
Lg = 8.0 uH, See Figure 1)
{1) Puise Test: Pulse Width < 300 us, Duty Cycle = 2%.
Figure 1. Switching Times Test Circuit
Com
o o +60V
Tk5W
— AN
o
1%0 é 10 pF100V ], i:mw
05w 15,750 Hz 7~ 3k5W
1 rReQADs INS34] 01 2 n 100 o
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4 . . L
5k 2000 ~ 0.005 %—< Ut
15k 2w MRo18 L. i
6000 pF | Y SELECTED T 3
: 0 uF|+ 1500 V)
22k §¢ 7 26 Y 10 ,u‘l;
1k 8 150
PULSE WIDTH ADJ MCI3ST o aa—F Wps-uot .
50% DUTY CYCLE 1 20 ?‘T 117
= na
18k 2 i 7= 360 pF W
o
_]_ COM +125V
= DRIVER TRANSFORMER (T1}
® Ferrox cube pot core #4223P-100-3C8
g "H CF & Adjust gap for primary inductance Lp =70 mH (approximately 5 mil spacer]
A m , ® Primary 230T #28 AWG {5 layers)
3.5 0.87 0.013 e Sscondary 15T #22 AWG (1 layer)
a5 067 0.017 . Seconda'ry leakage inductance should.be_less than 3 peH
@ Use 3 mi! mylar tape between each winding fayer
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BASE DRIVE: The Kay to Performancs

By now, the concept of controlling the shape of the
turn-off base current is widely accepted and applied in
horizontal deflection design. The problem stems from
the fact that good saturation of the output device, prior
to turn-off, must be assured. This is accomplished by
providing more than enough g to satisfy the lowest gain
output device hpp at the end of scan igpyy. Worst-case
component variations and maximum high voltage loading
must also be taken into account.

If the base of the output transistor is driven by a very
low impedance source, the turn-off base current will re-
verse very quickly as shown in Figure 2. This results in
rapid, but only partial, collector turn-off, because excess
carriers become trapped in the high resistivity collector
and the transistor is still conductive. This is a high dissipa-
tion mode, since the collector voltage is rising very rapidly.
The problem is overcome by adding inductance to the
base circuit to slow the base current reversal as shown in
Figure 3, thus allowing excess carrier recombination in the
collector to occur while the base current is still flowing.

Choasing the right Lg is usually done empirically, since
the equivalent circuit is complex, and since there are
several important variables {Igp. g1, and heg at Iopm).
One methad is to plot fall time as a function of L g, at the
desired conditions, for several devices within the hgg
spacification. A more informative method is to plot power
dissipation versus lg for a range of values of Lg as shown

in Figures 4 and 5. This shows the parameter that really
matters, dissipation, whether caused by switching or by
saturation. The negative slope of these curves at the left
(low Ig 1) is caused by saturation losses, The pasitive slope
portion at higher lgy, and low values of Lg is due to
switching losses as described above, Note that for very low
Lg a very narrow optimum is obtained. This occurs when
Ig1 hge = Igm. and therefore would be acceptable only
for the “typical’ device with constant Igp. As Lgisin-
creased, the curves become broader and flatter above the
g1 hpg = Iop point as the turn-off “tails” are brought
under control. Eventually, if Lg is raised too far, the
dissipation all across the curve will rise, due to poor
initiation of switching rather than tailing. Plotting this
type of curve family for devices of different hpg, essen-
tially moves the curves to the left or right according to the
relation lgq hpg = constant. It then becomes obvious
that, for a specified Igp, an Lg can be chosen which will
give low dissipation over a range of hgg and/or igy. The
only remaining decision is to pick Igq high enough to
accommadate the lowest hgg part specified. Figure 8
gives values recommended for Lg and Igy for this device
over a wide range of Igp. These values were chosen from
a large number of curves like Figure 4 and Figure &,
Neither Lg nor igq are absolutely critical, as can be seen
from the examples shown, and values of Figure B are
provided for guidance only.

TEST CIRCUIT WAVEFORMS

FIGURE 2

{time)}

FIGURE 3

(timae)

TEST CIRCUIT OPTIMIZATION

The test circuit may be used to evaluate devices In the con-
veantional manner, Le,, to measure fall tims, storage time, and
saturation voltage. However, this circult was designad to evaluate
devices by s simple criterion, power supply Input. Excessive
power [nput can be caused by a varlety of probiems, but it |s the
dissipation In the transistor that is of fundamental importance,
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Once the raquired transistor opersting current is determined,
fixed clrcuit values may be selacted from thae table. Factory test.
ing Is performed by reading the current meter only, since the
input power is proportionaf to current, No adjustmsnt of the
tast apparatus is required,



Ig7. BASE CURRENT (AMP)

FIGURE 4 — OPTIMIZING DRIVE@ 3.5 A
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FIGURE 6 — SWITCHING BEHAVIOR versus
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FIGURE 8 — OPTIMUM DRIVE CONDITIONS
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FIGURE 5 — OPTIMIZING DRIVE@ 4.6 A
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hee, DC CURRENT GAIN

VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)

TYPICAL ELECTRICAL CHARACTERISTICS SAFE OPERATING AREA INFORMATION
FIGURE 11 — MAXIMUM RATED FORWARD
FIGURE 10 — DC CURRENT GAIN BIAS SAFE OPERATING AREA
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FIGURE 12 — COLLECTOR SATURATION REGION
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) 1 NOTE:
\ \ | There are two limitations on the power handling ability
16 \ lo=24A \3 A —tasatea Lusa of a transistor: average j.unction ternperrfnure and second
1 breakdown. Safe operating area curves indicate Ic—Vcg
12 \ \ limits of the transistor must be observed for reliable
\ N operation; i.e., the transistor must not be subjected to
08 \ \C 1\ \\ \\ greater dissipation than the curves indicate.
\ \ ~ N The BO us SB curve is beyond the thermal limits of this
04 — ] part. Howevar, the parts will survive a transient that
0 remains within these SB limits without failing.
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THERMAL RESPONSE

FIGURE 14 — MJ12004
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