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TECHNICAL DATA BU205
FERRC 2.5 AMPERE
NPN SILICON
E HORIZONTAL DEFLECTION TRANSISTOR POWER TRANSISTORS
‘i 1300 AND 1500 VOLTS
! ... specifically designed for use in large screen color deflection BWATTS
_clrcuits.

Designer’s Data for

{
! ® Collector-Emitter Voltage — Vopx = 1300 Vdc — BU204 *Worst Case” Conditions
1600 Vdc — BU206 The Designers: Data Sheet per-
. . mits the design of most circuits
® Glassivated Base-Collector Junction entirely from the information pre-
. . . . : sented. Limit data — representing
hd s“'tcfiggsg"“ez_l‘_"'t;‘é“:""c:';zl'“ds - device characteristics boundaries —
tg=0.00us {Typl @ ¢ are given to facilitate ““worst case”
! design.
|

]
4
| MAXIMUM RATINGS e/ l R
05 Unit ° S N
i Rating Symbol BU204 | BU2 : T BASE
i Collector-Emitter Voltage VCEO(sus) | 600 700 Vdc I T ] 2. EMITTER
i Collector-Emitter Voltage VCEx | 1300 | 1600 Vdc I~ ChsE COLLECTOR
,| Emitter Base Voltage VEB 5.0 Vdc 0\4 /Cl} /
Coll Current — C I 25 Adc i D—7 a
— Peak (1) Icm 3 '; AN v/
Base Current — Peak (1) Igm 25 Adc ' G
Total Power Dissipation @ T¢ = 260C Po 38 Watts e u
@ TC - 9°°c 10 1. UiMEHSIGNSQANDVAREDATu"S.
1 Dersto sbove 26°C 0.4 w/°C 2 1S SEATING PLANE AND DATUM.
: Operating and Storage Junction Ty, Tag -65to +116 °c AL TOLERANCE FOR
: Temperature Range [+ 150 @ [T VO]
THERMAL CHARACTERISTICS rn: LEADS" 5 S
\ p | 0O v o
' Characteristic Symbol Max Unit 4. DIMENSIONS AND TOLERARCES PER
: Thermal Resistance, Junction to Case RpJc 25 o°cw ANSI V145, 1973,
' {1} Puise Test: Pulse Width = 5 ms, Duty Cycle < 10%. NI ;ﬂq‘_‘:’g %
‘ — 2108 | — 0830}
) . e | 65| 162 [0780] 0300
087|105 | 0038 0043
1401178 Jo0ss] 0o10
301885t | 118785C
10.92 BSC 0430 8SC
46 B¢ | 021585C
, 1589 85C_| 05558SC
TL.18] 1219] G40] 0480
381] 418 | 0150] 0165
- — T10%
o[ ae3| 533 [o1s[ 0210
. 381] 4.19 [ 0150 0165
i CASE 106
|
{
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ELECTRICAL CHARACTERISTICS (T = 26° unless otherwise noted.}
Charscteristic [ symbol | Min [ 1w | Max [ unit |
OFF CHARACTERISTICS (1)
Coll Emi ining Voitage BU204 VCEO(sus) 600 - - Vde
{ic = 100 mAdc, Ig = 0) BU206 700 - -
Callector Cutoff Current Ices mAde
{(Vee = 1300 Vde, Vgg = 0} BU204 - - 10
(Vg = 1500 Vdc, VgE =0} BU206 - - 10
Emitter Base Voltage VEBO 60 - - Vde
{lg=10mA,igc=0)
ON CHARACTERISTICS (1)
Coll itter S ion Voltage VCE(sat) - - 6.0 Vde
{tc = 2.0 Ade, Ig = 1.0 Adc)
Base Emitter Saturation Voltage VBE(sat) - - 15 Vde
{ic = 20 Adc, Ig = 1.0 Adc)
S d Breakd: [ Current with Base
L}
Forward Biased s/8 See Figure 14
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product (1) T - 4.0 - MHz
{1¢ =0.1 Adc, VCE = 5.0 Vdc, frest = 1.0 MH2)
Output Capecitance Cob - 50 — pF
(Vcg = 10 Vde, Ig = 0, f = 1.0 MHz)
SWITCHING CHARACTERISTICS
Fall Time tf - 0.65 - us
(lc = 2.0 Adc, 1gq = 1.0 Adc, Lg = 26 uH) (See Figure 1)
(1) Putse Test: Pulse Width < 300 us, Duty Cycle = 2%.
FIGURE 1 — TEST CIRCUIT
Common +80 V
2500
50W T
\Ya'a%s
6.0 k Cosrse
6 W ig Adj. Capacitor values in uF
S 200 resistors are % watt
5.0k 0.1/100V 2 60W .
0k < Freq. ‘I'—_" Ic
Ad. ! g e
T oA Z
P TUT
S22k 12k . 8 \
$ 00075/ S 3150 B n
100 v szf . o0<c !
B — 20w 0-0;)5/500‘/' MR 918 25 B
Ly {1500 v
6 7 0.1/50 V 3.0 '8Fine l Selectsd)
6.0WS Adj. 10/26 V 10/150 v
width ¢8| mewser |4 1 A :I- \
Ad] 390k | Heriz. Osx. 220 MJE 13003  0.22 L T
20w = 10
2 50W
B qt 8k [’ L [ S -
st 0.75A | 4.25mH | 003 uF Common +126V
1.5 2.18 mH | .006 uF
1 20 | 16mH | .008uF

DRIVER TRANSFORMER (T1)

Motorols part number 26D68782A-06-1/4'° iaminate “E’’ iron
core. Primary Inductance — 39 mH. Secondary Inductsnce — 22 mH,
Leskege Inductance with primary shorted — 2.0 uH, Primary 260
turms #28 AWG ename! wire, Sscondary 17 turns, #22 AWG

enamsl wire.
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BASE DRIVE: The Key to Performance

By now, the concept of controlling the shape of the .
turn-off. base current is wlidely accepted and applied in
horlzonul 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 pro-

viding more than enough Ig1 to satisfy the lowest gain .

output device hpg at the end of scan IcM. Worst case
oomponent varlatlons and maximum high voltage Ioadmg
must also be taken into account.

If the base of the output transistor is driven by avery _

Iow Irnpedance 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 ’mo'de since the collector voltage is rising very rapidly.
The pfoblem is overcome by adding inductance to the
base clrcuit 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.

Choosing the right Lp is usually done empirically, since
the equivalent circuit is complex, and since there are
several important variables {IcM. 181, and hFEg at icM).
One method Is to plot fall time as a function of L, at the

desired conditions, for several devices within the hfg .

specification. A more informative method is to plot power
dissipation versus Igy for a range of values of Lg as shown

9k

DiE.l:.EH:?ESH noaoskz 2 |

T-33-//

in Figures 4 and 5. This shows the paremeter that really
matters, dissipation, whether caused by switching or by
saturation. The negative slope of these curves at the left
(low lgq) is caused by saturation losses. The positive
slope portion at higher 1g1, 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
181 hrg = IcM. and therefore wauld be acceptable only
for the ““typical” device with constant Icm. As Lg is.in-
creased, the curves become broader and flatter above the
181 hFg = IcM point as the turn-off “tails” are brought
under control, Eventually, if Lp is raised too far, the
dissipation all across the curve will rise, due to poor
initistion of switching rather than tailing. Plotting this
type. of curve family for devices of different hEg, essen-
tially moves the curves to the left or rlght accordlng to the
relation gy hFg = constant. It then becomes obvious
that, for a specified IcM, an Lg can be chosen which will
give low dissipation over a range of hgg and/or 1g1. The
only remaining decision is to pick Ig1 high enough to
accommodate the lowest hFg part specified. Figure 8
gives values recommended for Lg and Igt for this device
over a wide range of 1cpM. These values were chosen from
a large number of curves like Figure 4 and Figure 5.
Neither Lg nor g1 are absolutely critical, as can be seen
from the examples shown, and values of Figure 8 are pro-
vided for guidance only.

TEST CIRCUIT WAVEFORMS

FIGURE 2

- {time)

FIGURE 3

{time)

TEST CIRCUIT OPTIMIZATION

Tha test circuit may be used to evaluate devices in the con-
ventlonal mannar, .8, to measure fall time, storage time, and
ssturation voltsge. However, this circult was designed to evaiuste
devices by a simple criterlon, powsr supply Input. Excessive
powser Input can be caused by a varlety of problems, but it Is the

Issipation in the transi that Is of fund t Importance.
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Once the requirad transistor opersting current Is determined,
fixed circult values may be selected from the table, Factory test-
ing Is performed by reading the current mater only, since the
input power Is proportions! to current. No sdjustment of the
test sppsratus s required.
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FIGURE 4 — OPTIMIZING DRIVE @ Ic =0.76 A FIGURE 5 — OPTIMIZING DRIVE @ic 1.6 A
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FIGURE 7 — SWITCHING BEHAVIOR versus
FIGURE 6 — OPTIMIZING DRIVE @ Ic =2.0 A TEMPERATURE
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FIGURE 8 — OPTIMUM DRIVE CONDITIONS FIGURE 9 — SWITCHING BEHAVIOR versus Icm
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FIGURE 10 —~ THERMAL RESPONSE
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FIGURE 11 — COLLECTOR SATURATION REGION FIGURE 12 ~ DC CURRENT GAIN
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FIGURE 13 — “ON"” VOLTAGES FIGURE 14-MAXIMUM FORWARD BIAS
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