LAMBDA

LAS 6380, LAS 6480, LAS 6580
8 AMP SWITCHING REGULATORS

SEMICONDUCTORS

J

FEATURES

e DC to 108 kHz operation

e Adjustable output voltage

e Cycle-by-cycle current limit
¢ Internal thermal shutdown

e Inhibit/enable control pin

DESCRIPTION

The LAS 6380/6480/6580 Series are monolithic integrated circuits,
designed for fixed frequency, pulse width modulated, switching
converter applications such as step-down, step-up, flyback,
forward, Cuk and voltage inverting DC-to-DC converters and

motor controls. The LAS 6380/6480/6580 Series includes a
temperature compensated voltage reference, sawtooth oscillator
Wwith over-current frequency shift, linear trailing edge pulse
width modulator with double pulse suppression logic, trans-
conductance error amplifier, and a 8 amp Darlington output
transistor with internal current limit protection.

The LAS 6380/6480/6580 can be used in step-down or step-up
applications. The LAS 6381/6481/6581 are for step-down
applications where current limit adjustment in necessary.

The LAS 6380,/6480/6580 Series is available in TO-3 steel packages
for true hermetic seal and board insertable plastic SIP packages.

BLOCK DIAGRAM

o Qi C

Ware
\J\

PRELIMINARY

8/30/88

577121 INTERNATIONAL DRIVE

CORPUS CHRISTI, TEXAS 78410

TELEPHONE 512/289-0403 -

www.DataSheet4U.com



ABSOLUTE MAXIMOM RATINGS

]
t
1
1
[}
]
[}
t
1
[l
'
1
]
]
1
t
1
]
\
+
1
]
'
¥
1
]
[l
]
1
¢
]
]
.
]
1
]
1
i
1
]
1
1
t
[l
1
]
1
1
[
]
[
]
L]
]
'
[}
1

' S R
' : S T T R I T Do
\ | ] [ Y| [ 1o
Lo o " _ _ Dol ode el e ded odad el
l@) n b ! H . Lo d@l o tmr otat tal tan pog
i B b1 E : : i TR B R S I S B N
Vb | % 1o ¢ o 1 o ! ! _3_.1.3_.1.3_1.3".*\““.”."n".ﬂ.“.n_
R pE s Lo Ve i N R N N AN RN
Vo “ i " ! ' ISRl GBI sim a8l
- — ' , . (] [ L] [ ] I~ [
Pl b . “ " A L L A
” ! ------._-----._- S . iu--».ﬂln-c--- " ” " " " " 1 \ 1 ) on -u..-..-..--- "
T ! R i el i R
o ! ! 1 ! AT S T T
Vo i " " ! : A S S T S TR S T SO S S B S
Lo £ ! ' ' S T T S A T S TR S T B
b (I Vg : \ S T T TR S S R S R R R
. \ [ S PN h H o 1 ' i \ \ 1 _ _ _ Lot o)
i i t @ A ' 1 VoL iotetel 1 Lelel 1 b OE O
\ i - N i i oo ! bt ! L ! "M.b. _ EEEE
_In Lol ML "X ] (4] " 83 N 1 1ol ol " =R ' - R
LA I I I L NI IE IR IR ik
PR - : 1 1 o1 i wimi 01 @t wl wl
) 1 1 Rl VA \ 0 ' ) tuitmierotul gl 8l g5 31
\ \ A ! ! H ' : —x"H—J—.J_.l_.l.j_j—i_.l-.J-.J_
HE ! \ i ‘ ] 1l A i Ot Ul gkl bl gLl
b P " | | IR A A R IR A R Rl
i : 1 ! t ] ]
- R T A-E T A A O A
VYT ! ! H 1 1 A S T TR | TR
\ i | _ ! ! ' : H ) ] ] 1 1 ] ] ] ] ]
(I ! H | 1 i S T S T N SO A S PR AL W
Yoo . i i ' ! i T T T T
i L e 13 R S T T T T T O S O
FIN o lg | SE1E TR UL TN 0 G S I O G I
S ' b~ -1 [} [=]
" "/ % "DLD 1o H Ll Ve " “m"-n“—-z_2—2—3-3—3“3“3"3"3“3“
1@y g b " " _ T T T T T S O T S
— [ ! ! ' ] [} ] i 1 [} [] | )
b b " “ " e A T T T T e
\ \ i : 1 1 T e et e . _ . .
\ ! ! ] i ] ] 1 ] 1 ] ]
- e R e "SETTEE RN A N N N A A
VYT T H ' | ) ' ' 1 ' 1 1
! ! H 13 ' [y} [} - ] (] 1 ] ] | ' P
' 8 ' e H : 5—5-5-0-0-0-0-5—5 2]
" " H - "mn “ r "n &H" W "N"%"3.3“3“4“4"4"4"4"4"4"4."
! ] HH m i [ e 1} 1 ] ' :
- 1oy ' 5 ' 3 & ] [] 1 i i i t ] ] ) ]
R L T A AT g tedo 44 4ob bbb
! t 39 QO ’ HW—~001 P2 | mece e mmammmmm—mmommac == e ec=sasseoooo _ ‘
SoSta ' 98 H 28 ' [} [} (] 1 [} [] ] ) [] [} [} [}
FIEEIECHIE I E VRS 15 1 P Bttt el odel delotgl g
15168 m3aia 1§ tAS .31 6n b0l B lalolBlalRicidiwidiolotmlal
we A 13ge —.loea—.eree- W—B—B—8—8_8_8-8_8_8.8_8-8—
TR H b gaip oamm gt B IRl eIl gimlSiTiviwiwmiviwiol
1oz mauaty ESORL 8E Rl o000t _m_6.6_6”6"6"6"6“6“8“6“6"6“
1 N Ad ] ) H H ! H
{MlgssSaTiE 125 L ASRA R8T § iAlalalaiglalaigiaiaigigl gl
b 1892 A T jon@n A | B! TIIIISIS 533030 a1a 340
H e > “ " ] ] ] a ] ] ] ] ) ] ] ] ] '
] 1 e Y 2l I S L NS

www.DataSheet4U.com



ELECTRICAL CHARACTERISTICS

Test conditions are as follows: Ve = 24V, Vg = 5V, lg = 8A, C, = 0.0056.F,
T, = 25°C, unless otherwise specified.
Test Conditions Test Limits
Parameter Symboi Vee ] lg ] T, .| Minimum l Typical }Maximum Units
REFERENCE SECTION
Reference Voltage Ve I 2.137 2.25 2.363 Voits
Line Regulation REG e P27 T0 VIN(MAX) 0015 | 004 %V
Temperature Coefficient T | [oto125%€C 0.01 0.02 %/°C
OSCILLATOR SECTION
Initial Frequency -33 =10 +33 %
Accuracy
Line Regulation of REGuwe [12Y 0 Yin(mMax) 0.1 0.15 %/V
Frequency
Frequency Temperature Tc 010 125°C 0.05 %/°C
Coetficient
Sawtooth Duty Cycle d.c. 85 %
ERROR AMPLIFIER SECTION
Input Offset Voltage =5 mvV
Transconductance 2.7 mA/V
Output Sink/Source 0.26 mA
Current
Input Common Mode 1.5 3.0 Voits
Range
Open Loop Voltage Gain 50 60 dB
OUTPUT SECTION
Peak Switching Current leL g 11 13 Amps
Limit
Qutput Saturation Voltage | Vo {sat) | Co = Ve 4A 1.6 Volts
Co=Vge | BA 2.1 2.5 Volts
E, = GND| 4A 0.8 Volts
Eg = GND| BA 1.4 1.8 Volts
Etficiency L 70 75 %e
Current Rise Time 1 inductive Load 50 100 nS
Current Fall Time t inductive Load 700 900 ns
CONTROL PIN
Output Inhibit | | 0.64 0.75 1.06 Volts
Quiescent Current Ig Vo = OV 18 30 mA

W
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TYPICAL APPLICATIONS

DC-TO-DC STEP-DOWN CONVERTER

Vin

00022, 7800
_o.sal: 18K
7 44

6
a1l |l

=

o 0.1
o1
3
EBUFS GND LAS 6380
4 CASE

“GND
Vpy = 24V
Vour = 5V @ BA
DC-TO-DC STEP-UP CONVERTER
68uH
+Vin —_— VSK64 2uH ~Vour
1 ‘ [01 L2
L 17 l" lZJL
1.5 6]~ |CMPONT Vec—4Co 0 68
_L RN L L 21
G = T ‘ 3 W, + o= L =
"o ar |0F REF Toz "Tisoo 7 Joar R2
‘leg J5C
g T 1)
0.047 Q CASE 8
1 0.0047
GND ' GND

Vi = 12V
Vour = 24V @ 2.5A
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DEVICE OUTLINE

LASEX80P! ,6XBI1P1

LAS6XB0 , 6X8 1

0 05!
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0.180 MAX

BOTH ENDS

0.505 MAX
r—1,552 MAX —

0.830
MAX
DiA

0.100
0.085 _
* [ ] 1 0.360
= . 6.337
]
I on T TG 0.470
0.042 CASE 0.3

Bottom View

043¢

O v J—

0.147 OlA

1343

Front View

LAS6X80 LASEX8 1 LASEXBOPI LASE6X8IP!
2-Vee 2-C, 2-Vee 2-C,
3-G 3-CNT 3-C, 3-CNT
4 - CNT 4 -V, 4 - CNT 4 — Vaer
5 = Vage 5-E () 5- GND 5-GND
6-En-) & - CMP 6 - Vier 6 Eq (-)
7 - CMP 7 -CLS 7-E, (~) 7 - CMP
8-E¢ 8 -Eo 8 - CMP 8-CLS

~ - 9-Eo 9-Eo

Case is Ground Case is Ground Tab is Ground Tab is Ground

NOTE: All dimensions are in inches.
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POWER DISSIPATION (WATTS)

OPERATIONAL DATA'

POWER DERATING

25 \
_ 20
@
o ~—
z 15
’g SIP H
3
5 10
& fh
w
-
0
0 25 50 75 100 125
CASE TEMPERATURE (°C)
POWER DISSIPATION EFFICIENCY VS
VS INPUT VOLTAGE INPUT VOLTAGE
25 90
o
* | 8 /12v 8A B
/ ' \
15 80
\ 12V, 8A 2 / R
. 2 5V, 8A [~
/ 3]
10 [~ = E 75—t .
] w
5V, 8A /
5 70
0 | 65 |
10 15 20 25 30 35 40 as 10 15 20 25 3 3% 40 45
INPUT VOLTAGE (VOLTS) INPUT VOLTAGE (VOLTS)
FREQUENCY VS ERROR AMPLIFIER
TIMING CAPACITANCE OPEN LOOP GAIN
200 100
100
80 AN 80
60 N
40
AN
I =
S z
- 5
40
10 \
8
6 N N\
N 20
2 0 !
0.001 0.002 0.004 0.010 0.020 0.040 0.10 100 3K 10K 100K M 10M

C. (wF)

FREOUENCY (H2)
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DEVICE SELECTION GUIDE
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ABSOLUTE MAXIMUM RATINGS
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]

]

i PARAMETER ! SYMBOL ! MAXTMUM V UNITS !
| e e e e e - - o e = = —— —— e e e e e e —— o ———— e e o o - e ——— ——— ] o o - ——— 1
' 1 \ t 1
! Control Circuit/ ' Vee / Co ' ' Volts !
! Output Collector | H ' '
| Voltage | Co ! ! :
! LAS 6380/81 ! ! 35 ! !
! LAS 6480/81 ! ! 40 ! :
! LAS 6580/81 : : 45 ! 5
e i dadest ket : """"""""" : """""""""" === |
! Power Dissipation | PD v Internally ! Watts !
' ! ! Limited : '
o e e e e e o — = —— - 1 cm o o o o e t oom o = e o = | e e e - o  — ——— ——— — — | o e e - = o = - !
U 1 t ] i
!  Thermal Resistance)] 85c ! ! °C/W |
' Junction to Case | : l :
: TO-3 H ! 1.5 ! '
H SIP ! ! 0.8 ! 1
jm————mmm s | mmmm o jommmmmm e m s |mmmmm e i
! Operating ' ' : |
! Junction and ! Ty ! -25 to 1256 ! °C 3
! Storage Tempera- | Tsrg ! ' '
! ture Range ! ! ! E
| o e e | m——m s | —==mm e jmm s )
!  Lead Temperature | TLEAD | l :
! (Soldering) ' : ' °C '
: 60 sec for TO-3 | ! 300 ' H
! 10 sec for SIP | ! 260 ' E
: ————————————————————————————————————————————————————————— 1

e
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