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- ) N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTONS
TOBER 1984
® 180 W at 25°C Case Temperature _T_33~29
@ 20 A Continuous Collector Current
® 55 A Peak Collector Current
® Large RBSOA (up to 20 A at 800 V) Permits
Snubberless Operation
® All Major Parameters Specified at 100°C
device schematic *
e TO-3 PACKAGE
c ;!
THE COLLECTOR IS IN ELECTRICAL
CONTACT WiTH THE CASE
E
absolute maximum ratings at 25°C case temperature (unless otherwise noted) »
- TiPL773 TIPL773A TIPL773B 8
Collecter-base voltage {Ig = 0) - 950V 1050V 1160V -
Collector-emitter voltage (Vgg = 0} . 950V 1050V 1150V Q>,
Collector-emitter voltage {lg = 0} 600V 700C 800V ()
Base-emitter voltage . 6V 6V 6.5V i
Continuous collector current 20A a
Peak collector current {see Note 1} 65A - F'_
Continuous base current 3A
Peak parallel diode forward current {see Note 1} 56 A
Continuous devlce dissipation at 25°C case temperature {see Figure 27) 180W
Operating junction and storage temperature range —65°C to 200°C
NOTE 1: This value applies for ty, < 300 us, duty cycle < 2%.
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N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTON N )
electrical characteristics at 26°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS TIPL773 UNIT
: - . MIN TYP MAX
VCEX{sus) Ic = 6A, Ig2 = 1A, SeeFigures 1and 1a 710 v
VCEQ(sus) Ic = 0.1A, L = 26mH, See Note 2 600 - v
IceEo VCE=600V, Ig=0 - 50| pA
VCe =950V, Vgp=0 0.1
Ices Vce = 950V,  Vpe = O, Tc = 100°C : 71 ™
Icev VCE = 950V, Vgg= -1.5Vto—-6V 0.1] mA
1EBO Veg = 6V, ic=0 10 mA
Ic = 3A, ig = 60mA, See Notes 3and 4 2
v, Ic = 10A, Ig = 0.2A, See Notes 3and 4 2.2 v
CEfsat} ic = 164, I8 = 0.3A, See Notes 3and 4 2.5
Ic = 15A, Ig = 0.34, Tc = 100°C, See Notes 3and 4 2.5
Ic = 3A, Ig = 60mA, See Notes 3and 4 3
Ic = 10A, g = 0.2A, See Notes 3and 4 3.5
VBE(sat) Ic = 164, ig = 0.3A, See Notes 3and 4 - 3] v
ic = 16A, Ig = 0.3A, Teg = 100°C, See Notes 3and 4 4
VF I = 15A, See Notes 3and 4 2 v
heg Vee =5V, ic =0.5A 50
Cobo VcB = 6V, IE=0, f= 0.1 MHz 186 oF

NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, ty; € 300 ps, duty cycle € 2%.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2mm (0.125 inch} from the device body.

thermal characteristics
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| PARAMETER MmN Ty max] unIT |
RaJc | 0971 °Ccw |
= resistive-load switching characteristics at 25°C case temperature {unless otherwise noted)
v TIPL773
TEST CONDITIONS unIT
- PARAMETER . ON T . N TYP WAX
-1.25 )
E :"“ Ic=15A, VCE =250V, lpp= —1.5A, > Zs
< ts Tc = 25°C, SeeFigures 1and 1c T
Q t:,-, 2 Hs
8 - Ic =16A, Vg =250V, Ig2 = —1.5A, T
S Tc = 100°C, SeeFigures 1and 1c
tf 2 us \
inductive-load switching characteristics at 25°C case temperature (unless otherwise noted) I
TIPL773 '
ARA TEST CONDITIONS UNIT
PARAMETER MIN TYP MAX
tsv - 28] us
0.5 s H
. :"’ Ic = 15A, Vcg =300V, Igg = —1:5A, o3 :s l
i 'L'o . Tc = 26°C, SesFigures 1, 1b, and 2 o5 f
ty . 0.1 us
gy " 48| ps
1.5 S
:"' Ic=15A, Vgg= 300V, Igg= —1.5A, 5= “s
: fl Tc = 100°C, See Figures 1, 1b, and 2 il
® txo 2 Hs
: W 0.15] ps
. . 1283
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' TIPL773A
N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTON
electrical characteristics at 25°C case temperature (unless otherwise noted) T-33-29
PARAMETER TEST CONDITIONS TIPL773A UNIT
MIN TYP MAX
VCEX(sus) I = 6A, g2 = 1A, Ses Figures 1 and 1a 860 v
VCEO(sus) ic =0.1A, L = 25mH, See Note 2 700 Vv
Iceo Vce=700V, 1Ig=0 - 50 HA
Vcg = 1060V, Vgg =0 0.1
lces VoE = 1050V, Vpg = 0, Tc = 100°C 7™
IcEV Vce = 1050V, Vgg= -1.5Vto -6V - 0.1 mA
TesO VEg = 6V, ic=0 10| mA .
ic = 2.5A, ig = 50mA, See Notes 3and 4 . 2
VeEat) Ic = 7.5A, ig = 0.15A, Seo Notes 3and 4 2.2 v
I = 12.5A, ig = 0.25A, See Notes 3and 4 2.5
) ic = 12.5A, ig = 0.25A, Tc = 100°C, See Notes 3and 4 2,6 ’
ic = 2.6A, Ig = 50mA, See Notes 3and 4 3
~VBE(sat)- ic =.7.5A, g = 0.15A, See Notes 3and 4 3.5 v
ic = 12.56A, ig = 0.25A, See Notes 3and 4 4
i Ic = 12.6A, Ig = 0.25A, T¢ = 100°C, See Notes 3and 4 4
VE I = 15A, See Notes 3and 4 2 v
hrg VCe =5V, Ig = 0.5A 60
Cobo Veg = 6V, Ig = 0, f = 0.1 MHz 185 pF
NOTES: 2. Inductive loop switching measurement. .

3. These parameters must be measured using pulse techniques, ty, € 300 s, duty cycle < 2%.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2 mm (0.125 inch} from the device body.

thermal characteristics

| PARAMETER

|MIN TYP MAX| UNIT |

| Rasc

] 0.97 | “CIW |

resistive-load switching characteristics at 26°C case temperature {(unless otherwise noted)

7]
3
PARAMETER TEST CONDITIONS * TIPL773A UNIT =
MIN TYP MAX >
ton 7 1.25| ps @
- Ic = 12.5A, VCg = 250V, Ig2 = —1.5A, B (]
s Tc = 25°C, SeeFigures 1and 1c il B a
| t - 1 us &
t 2 —
an lc = 12.6A, VQE = 250V, Igp = —1.5A, = ": =
S Tec = 100°C, SeeFigures 1 and 1c Le -
tf 2 ps
inductive-load switching characteristics at 25°C case temperature (unless otherwise noted)
k PARAMETER TEST CONDITIONS TIPL773A uNIT
i MIN_ TYP MAX
tsv 3f ps
:“’ lc = 12.6A, VCE = 300V, Igz = ~1.5A, g'g ":
fl Tc = 25°C, SeeFigures 1, 1b, and 2 il L
txo 08| wus
i t 0.1 us
gy 5] us
: :"’ Ic = 12.6A, VCg =300V, Igg= ~1.5A, :): “:
] fl Te = 100°C, See Figures 1, 1b, and 2 bl M
tyo . 2 s
) 0.5 ps
283 7 )
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N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTON

' electricél characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER . TEST CONDITIONS MINTI[':’I-Y7:3:IIAX uNIT
VCEX(sus) Igc = 6A, g2 = 1A, SeeFigures 1 and 1a 970 \
VCEO(sus) Ic=0.1A, L= 25mH, See Note 2 - 800 Vv
ICEO Vece=800V, 1Ig=0 - 50| pA
VCE = 1160V, VB =0 : 0.1
lces vgg = 1160V, v:E =0, T = 100°C 71 ™ !
Icev Vceg = 1150V, Vgg= —1.5Vio -6V 0.1 mA
lggO Veg = 6V, Ic=0 10| mA )
Ic=1A, Ig = 20mA, See Notes 3and 4 N 2 :
fc = 5A, ig = 0.1A, See Notes 3and 4 s . 22 '
VeEisat) .2 —10A, |§ = 0.2A, See Notes 3and 4 75] ¥ :
Ic = 10A, I = 0.2A, Tc = 100°C, See Notes 3and 4 2,6 ;
X ic= 1A, - ig = 20mA, See Notes Sand 4 3 |
v Ic = 5A, Ig = 0.1A, See Notes 3and 4 - 3.5 V. |
BE(sat} ic = 10A, g = 0.2A, ~  SeeNotes3and4 3 i
Ic = 10A, Ig = 0.2A, Tc = 100°C, See Notes 3and 4 4 t
VE IF = 16A, See Notes 3 and 4 2 v
hpe Vece=5V, - Igc=05A 50
Cobo Veg = 5V, Ig =0, f=0.1MHz 185 pF

NOTES: 2. Inductive loop switching measurement.
3. These parameters must be measured using pulse techniques, ty, € 300 us, duty cycle € 2%.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2 mm {0.125 inch) from the device body.

thermal characteristics . '

| PARAMETER JMIN_ TYP MAX] UNIT |
|___Raic | 0.97 | °CW_|
:_I resistive-load switching characteristics at 25°C case temperature (unless otherwise noted)
e 4
- PARAMETER TEST CONDITIONS - TIPL7738 UNIT
o . MIN TYP MAX
t .
@ 0 ic = 10A, VcE =250V, Ig2= —1.54, ! 25 Lo .
<, 3 Tc = 26°C, SeefFigures 1and 1c K
o t§ 1 s
t, .
® . on ic=10A," Vcg =250V, Ig2= —1.5A, : “:
s Tc = 100°C, SeeFigures 1and 1c L
tf 2 us
inductive-load switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS TIPL7738 unit | -
- . MIN TYP MAX
tgy 3.2 us
1 - .
il lc = 10A, VgE =300V, Ig2= —1.5A, g 2 ad
1l Tc = 25°, SeeFigures 1, 1b, and 2 ad
txo - 0.8 ps
e 01] ps
isv 5.2 us
1 .
o lc=10A,  VCE =300V, Igg= —1.54, i ; : Hs
fl T = 100°C, See Figures 1, 1b, and 2 il B
xo 2| ps
i1l 0.15] us .
i
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v TIPL773, TIPL773A, TIPL773B
N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTONS

PARAMETER MEASUREMENT INFORMATION

0.02 uF 100 O
1mv
200
2N6191
10 4F 4
e -
>
:, 120
ov ¢ X
_asvid b4
. ‘; Rg2
o 0.02 uF
——}——1 2NB337 500
| 1uF
<
&0 0 ‘= 600 BV
1000
< X
,J7 BASE DRIVE CIRCUIT
Vce VcE
100 gH 200 uH
{ ‘
) 4
L |
: v . VcE v Vce 8
: MONITORING ' MONITORING
¢ X D.U.T. POINTS X D.U.T. POINTS .g
| Wi 3
| - « &
’ x x FIGURE 1b. INDUCTIVE-LOAD SWITCHING ol
H FIGURE 1a. VCEX(sus) ’ v ' o
i CE —
t
2 =
‘) e Py
[
)
: L
¢
v Vce
MONITORING
X BUT.  poiNTS
- db—l
F X FIGURE 1¢c. RESISTIVE-LOAD SWITCHING
FIGURE 1. SWITCHING TEST CIRCUITS
NOTES: A. Waveforms are monitored on an oscill pe with the following char isti !,<- 15ns, Rjp € 10MQ, Cjp, € 11.5pf.

B. Resistors must be noninductive types.
C. Vg waveforms to be monitored within 3,2 mm (0.125 inch} of the device body.

' i
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TIPL773, TIPL773A, TIPL7738

N-P-N SILICON TRIPLE TRANSISTOR -
ADVANCED POWER DARLINGTONS

9d1A8Qg 1dIL

PARAMETER MEASUREMENT INFORMATION

]
g —'_LJ—— Base Current @ Point X

Base Current @ Point Y

A-D =ty
| B-C=
c trv
! 20% . D-E=tg
| B-E =y,
! 8 E-F =1ty
VeE L _Siox Collectar Voltage )

%

3
(3
Ic 10% Cotlector Current

o
§>

FIGURE 2. INDUCTIVE SWITCHING WAVEFORMS
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’ o * TIPL773, TIPL773A, TIPL7738 ;
N-P-N SILICON TRIPLE TRANSISTOR
. ADVANCED POWER DARLINGTONS
TYPICAL CHARACTERISTICS T-33-29
TIPL773 ' TIPL773A
INDUCTIVE-LOAD TURN-OFF TIMES INDUCTIVE-LOAD TURN-OFF TIMES
Vs vs
OFF-STATE BASE CURRENT OFF-STATE BASE CURRENT
10 — Y10 — =
Tc=25°C Tc=25°C ]
Ic=15A ] ic=126A ]
4 VcE =300 V- 41~ VCE =300 V 1
~ - See Figure 2 s See Figure 2
I~ —
—) 1
a \\‘_Qv 5_ [—t=tsv
[ Loy
= £ .
- - = B N {
ity o X0,
04— X 9.4 T \
- \\‘ — \\ - oy !
\\--tﬁ 1 i '
0.1 0.1 !
0 04081216 2 24 283236 4 0 040812 16 2 24 2832 36 4
Ig — Off-State Base Current — A g2 — Off-State Base Current — A
FIGURE 3 FIGURE 4
. !
: TIPL773B TIPL773 '
: INDUCTIVE-LOAD TURN-OFF TIMES INDUCTIVE-LOAD TURN-OFF TIMES
vs VS
OFF-STATE BASE CURRENT COLLECTOR CURRENT 3
10 T 7 I 10 ™ ’0‘ ™ o
. Tc=26°C 3 Tc=26°C ¥ S
~ ic=10A Ig2=15A7 @
4 — VCE = 300 V - 4 - See Figure 2 | [a]
N See Figure 2— - |
\\ A tsv &
';3,. I~ ts . g /‘/ -
g’ e Siteo
- = Z
~=Lt. v v4 try
0.4 <] 0.4 o :
\\ \\ . . ///
\\. i /V '/.
i 0.1 0.1 -
0 040812 2 16 24 28 3236 4 1 4 10 40 100
Ig2 — Off-State Base Current — A Ig — Collector Current — A
i FIGURE 5 FIGURE 6 T
E
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TIPL773, TIPL3A, TIPL7738 T-33-29
N-P-N SILICON TRIPLE TRANSISTOR
. ADVANCED POWER DARLINGTONS
: O TYPICAL CHARACTERISTICS
i ' TIPL773A ) TIPL773B
i INDUCTIVE-LOAD TURN-OFF TIME INDUCTIVE-LOAD TURN-OFF TIME
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
10— — 10 T
Tc=25°C ] Te=25°C ]
Ig2=15A1 . Ig2=156 A/
* See Figure 2] _ See Figure 2
: a a4 .
t _Alv
sv i
- .
g " LA
! // Atxo ?. 7 Paki
g = 7 g ! Z
S 7ty = —~
7- v,
0.4 ti 0.4 A
pal). V4
P8y NN /
U v y
R y29q
0.1 0.1
1 . a 10 a0 100 1 . 4 10 40 100
Ic — Collector Current — A Ic — Collector Current — A
FIGURE 7 FIGURE 8
!
TIPL773 : TIPL773A
MAXIMUM COLLECTOR-EMITTER MAXIMUM COLLECTOR-EMITTER
SATURATION VOLTAGE SATURATION VOLTAGE
-_'l vs vs
o > BASE CURRENT 7 BASE CURRENT
r- o 10 o 10
o i il il
e S g \ \ Lig=15A > \  ic=125A
=, 3 ” — : , i+
& £7 \ [liglc” 1258 7 \ [l 'e” 104
) £ L 1c=104] R \_/g lo=7oA
” -+ “ = T
5, \ Ll ic=754 5 ¢ VAT c=5a
e ,\ LA ) /1‘ |
woq \ w g \ '
g 3 . \\ N N K 3 ‘ri \ b ~
N 52 IS
1 =
= 1L Tc=25° 7 1} Te=25°C
% 0 90% Confidence 2 0 90% Confidence
£1 4 10 4w 100 400 % S 4 10 40 100 400 1k
Ig — Base Current — mA ig — Base Current — mA
FIGURE 9 FIGURE 10
U '
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T e TIPL773, TIPL773A, TIPL773B
N-P-N SILICON TRIPLE TRANSISTOR
i ADVANCED POWER DARLINGTONS
TYPICAL CHARACTERISTICS T-33-29
TIPL7738
; MAXIMUM COLLECTOR-EMITTER TIPL773
¢ SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
i - Vs vs
: > BASE CURRENT ] BASE CURRENT
I 10 > '3
2 \ ] I | LT
£g 2 29—+ A
s £ Tic=15A[l A1
8 i 1c = 10 AHH S 28—+4-H ;" :
| . \ N o1l % o) o AR L
= | H o
. N U ©r 3 g Ic=10A] Rl Sl
Ee \ 1T ic=5AH! §2.6 C _;r~. //, y Pl
5 X 11 & Ic=75A~.M// L]
£5 Cic=25AT 5 26 o
£ | ( o E
w 4 L X £ 24
l"‘( M u
3 223
' = \ \\ h § a
; "i 2 I | 22
’ 3 11:Tc=26°C 5on
i o190% Gonfidence | . 8 ,lTc=257c :
£ 4 10 40 100 400 1k > % 4 10 40 100 400 1k
Ig — Base Current — mA I — Base Current — mA
FIGURE 11 FIGURE 12
TIPL773A TIPL7738
BASE-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
7
Vs vs
o BASE CURRENT S BASE CURRENT 3
3 3 =
P 1 ) >
s Lol LI VoL - o
=29 — 1T @ 2.9 T n
%28 Ic=125Alll Pt E Ic=10Al] 9
S 28—+ ~ L i 2.8 —++H -l
g, lC10Al Nl 1 L E 27 ic=76A .__\\\ // /:.-- o
; * E 2.6 Ic= 7'6 A \ ‘/' /“", //""‘ .':;; ) 'CI= 5l A N \\74: "'é/ /’—‘- '-
: g 2 T i £, Prags
; &7 [ic=5A <A E*[cc28h ST LA
t L 25 . Pl = 2.5 e @
i 8 LT 52 % CH
i E A £ | ///
] € 2.4 ‘E 24 %
L ul / u ! ///
. $ 23 $23 %
] . ]
1 2.2 122
821 - B34 =
B ,lrorze B, [remse
; 1 4 10 40 100 400 1k T 4 10 40 100 400 1k
ig — Base Current — mA ' g — Base Current — mA
. FIGURE 13 FIGURE 14
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TIPL773, TIPL773A, TIPL773B T-33-29
N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTONS
i Cier T TYPICAL CHARACTERISTICS
- TIPL773 TIPL773A
FORWARD CURRENT TRANSFER RATIO FORWARD CURRENT TRANSFER RATIO
H Vs Vs
i COLLECTOR CURRENT COLLECTOR CURRENT
10k 10k Siie—————coornim————— o
) EVeg=56V SRl FVce=5V ==
o 4k I RArIN o4 gy =
g i Te=12%C g N Tc=125°C
2 T = f [ Il ]
& TkTe=25°C - Tc=—65°C & TkizTg=25%C Tg=-65°C
=22 e -
£ 400 g X/ = 400 [ va
£ AL LA £ N o=
£ 100 b LA lﬁ(_ E 100 A Ll I 1
© 7 nm =d yan “\
T Y 3 Wt Y
£ //> q\ g 7
(-]
A i .
T 10 ; $555: i 0B &EE# _
w unas w i
k4 H R ] i
1 1 '
0.1 04 1 4a 10 40 100 0.1 04 1 4 10 40 100
Ig — Collector Current — A Ig — Collector Current — A
FIGURE15 FIGURE 16 !
TIPL773B )
FORWARD CURRENT TRANSFER RATIO
—' vs
o COLLECTOR CURRENT
r~ 10 k — - FORWARD VOLTAGE OF PARALLEL DIODE
E :E=5V THHT 10 T T TTT
9 o 4kt HHH =
S 0 & HHHHH—Te = 125°c TIPL773A
2 & 1kl=Tc=25C T = - 65°C S 4 TIPL7738 !
@ £ 400 - 7 . \
s / 5
£ 100 AT T s TIPL773
8 = 3 T 1
= ) g
g A \ £
£ 10 /// \ LOA
! = >
w4
3 !
1 —N 0.1
0.1 04 1 4 10 40 100 1 4 10 40 100
ic —~ Collector Current — A I — Forward Current — A
FIGURE 17 FIGURE 18
i
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ST - _TIPL773, TIPL773A, TIPL773B
’ N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTQNS
i TYPICAL CHARACTERISTICS 7 T-33-29
1 . COLLECTOR CUTOFF CURRENT
: CASE TEI\X;ERATURE
i : O oe = G50 v IPLT73)
< 4} VCE=1050 (TIPL773A)
T FVcE=1150 (TIPL773B)
]
£
3 =
5 7
5 o4 /-
= yA
[~}
/
; % 0.1 /
i it =
; * 0,04 ’
] 2 A
I LA
‘ 0.01
—-80 -40 O 40 80 120
- T¢ — Case Temperature — °C
. ' ) FIGURE 19

P - MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA

) 2]
100 REVERSE-BIAS SAFE OPERATING AREA 8
S22 55 v -
a0 i mARiL] l| Il ‘IZ.SASlIBngLISA >
! tw =10 us T . «50 Ty I o
) \\ § t ] a5 IR /lePL773B 0
< 10 ! E THEEE I -l
: 4 ——F t,, = 10 ms? 5 40 H——— TIPL773A Q.
S § m— ¥ X 0 3 \ 1 —
] s Tty = 100 ms 4] A | 2 35 P -
b 5 Tty=1s¥—] A g ' TIPL773 ,
: ?. 1 W = 5 M\ R § 30 | Reverse - Biased }/’ - . -
3 = §anf At BT 69
i z 04 DC Operation ENANN % yerioad Area NN Y T
[ 8 TR N N 1 &2
¥ 1 1 NN i
: © 01f~-m-- TIPL773 <15 I \ A
" 0.04 E_ - = TIPL773A 510 _Repetlmve A \
I TIPL773B 5 Se|e Fllgurtla 1al \\ \ \
- renme i NN R N AN SN
0.01 I 1 L plifl) ] [/}
1 4 10 40 100 400 1000 0 200 400 600 800 1000 1200
VcE — Collector-Emitter Voltage — V . VCE(peak) — Peak Collector-Emitter Voltage — v
FIGURE 20 FIGURE 21
. | %y
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TIPL773, TIPL773A, TIPL773B T-33-29
N-P-N SILICON TRIPLE TRANSISTOR
ADVANCED POWER DARLINGTONS
T A MAXIMUM SAFE OPERATING AREA
TIPL773 TIPL773A
LIMITING CONDITIONS LIMITING CONDITIONS
FOR POWER-DOWN TRANSIENT FOR POWER-DOWN TRANSIENT
15 »- 15 >
<12 <12
C g
8 8
£ 59
3 o 3 4
5 ]
£ A Y B L
= 6 % 6 '
3 )
! o
L 3lii<3a T 3tIg1<3A = !
05A<Ig2<15A 05A<Ig2<15A !
Tc<100°C - | T¢ <100°C
0 l | 1 < Pt 0 ! i L ¢ <
0 300 600 " 900 1200 . 0 300 600 900 1200
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