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1y PWM Cont

GENERAL DESCRIPTION

The ML4817 High Frequency PWM Controller is
optimized for use in single-ended Switch Mode Power
Supply designs running at frequencies up to TMHLZ "
Propagation defays are minimal through the
comparators and logic for reliable high frequency
operation whife slew rate and bandwidth are
maximized in the ervor amplifier. This controller is
designed to work in either voltage or currenl mode.

The ML4817 oscillator features accurately
programmiable dead time control to precisely limit the
maximum duty cycle.

A unique overlead protection circuit helps to limit
stress on the outpul devices. This integrating method
of fault detection also provides for reset delay hefore
restart. A 1.5V threshald current limit comparatar
provides cycle-hy-cvcle current limit

FEATURES
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= Practical Operalion at Switching Frequencies to
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High Current (2A peak) Totem Pole Output

» lomperature Stable Precise Oscillator Frequency
and Dead Tume

Procision dMa
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Integrating Fault Detection with Resat Delay
Fast Shut Down Path from Current Limit to Output
Output Pudls Low for Under-Vollape Lockout

ole Limit
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ML4g17

PIN CONFIGURATHON
MLAST7 ME4ARTY
16-Pin SOIC 16-Pin DIP
w1
NV o 10 FII ROIRLEED v [ b 1] RECIRESET)
NI OTs 2 15 j315 51V Vyrr 1 1517 54 Ve
LA OUT OO0 3 14 (IT3 Voo ) I
CLOCK 0TS 4 t3 MO POWER G raa b [ 1] vee
RO I 5 12 OUT CGOCK T a i3] ] POWER GRD
Cm oo g 11 X SIGRAL GND . .
Ry ezxd 10 {10 RAMP ki< [} 5 rz{] out
SOFT S1ART CIT & 9 b My sn, ] w b ] SICNAL GND
100 VIEW rita [ 7 W] ks
sort sowr [ o 1] ns,
_1_(7;' MW )
PIN # NAME FUNCTION PIN # NAME FUNCTHON
1 INV Inverting input to error amp. 10 RAMP Non-inverling input to main
9 NI Non-inverting input to crror amp. COMpPAaratorn Connecl_ed to CiT) for
. _ . . Voltage Mode operation or o
3 EAQUT  Ouwtput of error amplifier and current sense resislor for current
input to main comparator, mee.
- 1|1 A ~ N .
4 CLOCK  Oscillator output. Tt SIGNAL GND Analog Signal Ground,
RiC) I|m:n§r; Resistor for ()s}(riliat'or__;— 12 OuT Hiuzh Current Totem pole output,
sefs chargmg current lor osalator . A e O ) . o
timing capacitor (in 6. 13 POWER GND Retern for the High Current
. o i ) ) Totem pale outputs.,
AT} Timing Capacitor for Oscillator, ) ) L . .
oo . ) 14 Ve Posithee Supply for the 1IC
7 R(D) Kesislor which scts discharge . s orid r he 1Y
current for oscillator timing 15 51 Varg BL\I]F.;.{’L‘.\..t‘;ll?;_)lii for the 51y
. capacitor, vidtage refoience.
8 SOFT SIART Normally connected to Soft Start o RURISED) - Timing clements for integrating
Capacitor and charging resistor. fault _c‘,etr_’(.t:u.l and reset delay
L. . Circuits.
9 [LEMG/S5.0. Current limit sense pin. Normally
connected to current sense resistor.
. . - e m.,, e e 1 4 P 8 P 1 8 i e e
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ML4817

ABSOLUTE MAXIMUM RATINGS

Absofute maximum ratings are those values beyond which the
device could be permanently damaged. Abzolute maximum
ratings are stross ratings only and functional device operation s

not implied.

Supply Volage IPins T4, 155 30N
Cuipent Currenst, Source or Sink (fin 12)

[ S TR UUN R O5A

Pulse (0U3HS) e 2.0A
Analog Inputs

tPims 1, 208, 9, 10,1060 o, ~(L3 o 6.3V
Clock Cutput Current s 4) e -hmd
Error Amplilier Outpat Crront (IPIN 90 e A

Surrenl IR B e TO0mA
Cuerent iMim 5y o 114,

il

Sof Starl Sink €
Oscillator Chareis
function Teni

Storape Temperatuse L =GATC i 15000

aering T sec.

Lesd Ternporature (561 2007
Thermal Resistanee (8540
Plostic 111 BOTCAW
Plastic SO e VA0 AW
OPERATING CONDITIONS
Temperatire Ranno o 0o 700

ELECTRICAL CHARACTERISTICS

Unloss otherwise specified, R(C) =

54001 R(D) = 24700, C+ = 470pF, TA = Opoerating Temporature Range, Vop = 15V (Note 1)

- _.I_";\-RAMEFER ; CON DITIONS MIN i TP ll— J'.\-..'.,f\\.){__ i UN!T-\_S_
o;g;"mr — B T B,
Initial Accuracy _ Ta - 25°C . J[} _ 525 510 B _s:r -1 o
MEV — e V( L_.._.: v : el O} - e
Temperature Stabitity S R tr %,
Total Variation lne, temp ase | 0 | KkHr
.'\Aammurl;r[]uly Cycle " Vi 1 = 2.3% Vg 2 = 2.5V " : |

Vi g = Vi = 0V, Ty = 25°C 44 . 45 46 %
Maximum Duty Cycle fine, temp ) aw | ow
City Discharge Current Vi o = 4V Vi ”\,“—‘—_5\:; o as mA
Clock Cut ligh o B 4.0 v
Clock Out Low o - 22 ------ vV o
R::-m p Peak W - % _
Ramp Valley o i - 215 \:__ _
Ramp Valley lu. i’eak o RELY i “1’ o
Reference B -
Cutpul \*’ulida,ew Ta - 253°C, lgy = hnA o 5.00 13 . 52U - Ay
memR"cé,L;latJon o 12V ;’ Ve << 25V ) 20 __Ef_ o
lm;i Regulation i TmA < g <2 W0mA o .5 - 20 nty
Temperature Sliha:ty" T RTA < Thaax B ! 2 4 ' mvieC
Total Variation ) Poags Losas | v
Qutput Noise Voihl}’t‘ 1LH:(; 1o 10KHz ) 50 T ! Iy
Long Term Stability T I?E“ . 1008 hrs "”5 25 i my
Short Circuit Current Vipr — OV . S 15 —-ﬁ(-} . 100 mA -

N8 Micre Lineoy /-39




ML4817

ELECTI\ECAL CHARACTEREST ECS {Continued:
PARAMETER 1 CONDITIONS i MIN _i_ i Ty I’_ -—-"—'- ’EAJ\,‘\ IOUNIES
Error Amplifier -
qpu;_()ﬁsr'l "ol_t.;i\;*"c___mw h o T _ B 15 my
ir‘;put Bias Current ) o ._6 5 1A
input Offset Current I _ T ) ;:_
Open Loop Gain T Ny <AV ) bl 95 - ___(L"i—
CMRR B - 15 < VCM < %'":V B £0 5 _ e
PSRR ) 12 < Vg <7 25V B0 R as
(ISIJI\;;T;.mk Current Voo 4 = ]V t “._;..5 i ! ma,
Cotput Source Current o VP”\;—‘—:}(}V s 'F% i A
Output High Vollage N __.. i,a,_,\ 3 = -.hmA ) : i \
Output Low Vollage ) !|=|_r~ 3 = TmA | f; o (‘u 1.0 _\«’ _
Unity Gain Bandwidth R _;. ) ) M2
Slew Rate o {1 12 ; . Vi
PWM Comparator - _ S
rin 10 B:aq C urrent | Wing g = OV - N -1 - ;r:\_
Pin 3 Zero DO, Thr(;t.hold Wi = OV o o _| 1.2 1.5 _1_8 _-__\.a____
Delay to (_.)utpul | ) _ o _.! 50 8’) N —_n:—
Soft Start
E;-B Bras.z;.rre.-r_l.{m | Ve g = 4V i _ it ;1,5\ o
Dyischarge Current ) R I Y - 0 i ma
Current Limit/Shuidown o N - -
M 9 Bias Current UV < Vopg g <i4\o’ o ‘ ; +T14 ;;,f\— -
Current Limil T!1r(;-,f10ld . Vil w=0\*’ . |3'3 ‘_ S —;_)_ _ ___\_;_ﬂ__
IJolay o Out pul B L - i l .[-J____ _7[]____ m o
Pire 16 Shutdown Tl .r(‘shnfd 205 ; 5 V-
Pin 16 Restart Throshold - o ; []_‘;F- ! \’ -
Pin 16 Charging Current Vign y = 2V, Vppy g5 = 1.0V ) { - =150 Al | . ;Jr\__
Output
Quiput Low Level N ]' IOH = 20mA 25 4 Ay
TTTH. - ma]m....._ e .]‘2.____ _.__2-_?__ : v -
Chutput High Level Fsut = —20mA ) 120 '13.5.' - _{; o
o) = -200mA e 1.0 v
Rise/Fall Time Co= 1000pE " 'R s
Undcr Voltage Loc Imul - — T N o
Start Threshold 2 |1 150 \
UVLO Hysleresis TR T LAz oy
Suppiy Currenl - T
qmrt UpCLJ ;rent ..... ' ) l }:’. ! 257 _m,‘x
lcc Ve 1 = 258 Vg 7 - 2 JV __—__ -
I Voo, = 0% G =0, Ty = 25°C SIS PR N B oA
Node T bieils ape puarantesd by 1000 aling, samplicn o corelanjon sl enronae e consditinng,
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ML43T7

FUNCTIONAL DESCRIPTION

OSCILLATOR

The ML4817 oscillator charges the external capacitor,

Cy, with a current {57} equal to 2/Rc. When the Cy e |
voltage reaches the upper threshold (Ramp Peak), the [ [
comparator changes state, turning ofl the current LR ,_._ HEET ‘ |
source and turning on the 4.5mA current sink which is L i ]
voltage clamped to 1.05V by Q1. The capacitor then ; Vi |
discharges to the lower threshold (Ramp Valley) with a &S oo T |
time constant determined by Ry and Cr. A |
‘ |
! |
RAME PFAK —— — — — — — — e — — — — m — e e e ‘[ : ! |
== | |
RILY; | ey ! |
Basal Vallly —l LT e L_[L‘ J.; i\ I
7 i- .
= T e Ty o] 'r -1;7:,\ _TL :
CLOCK OUT |L_ e _,.._JI
Figure 1. Oscillator Block Diagram
Oiscillator period can be determined by the following
formula; Re = 2946 Cp = 47opb
Tosc =Te +1p (1) G — T T
PITE I _ [ ; K
(RAMP PEAK — VALLLY) Cy Rer i E
- = : ) or R | R
2 - SRR ] i
TC = (1.8 (CT Rc) (2) i 410 . i :
| _RAMP PEAK - 105 £ %0 nglk S
Th = Rplr In ! " or Y SR U S I P U DU ,',
RAMP VALLEY - 1.05 ' i TS
" EReR: il IR Pe RS OV N 0 D
Tp = 0.9¢ (RpCp) {3 J S i
I I T 1010 FHHI0
I Ry 53
since: fose = — .
OsC Te + Tp Figure 2, [haty Cyole ws ROy
1 118H1 ~ ; |. S :
then:  fose = — _ (4) s [ A . ‘.’
Cr {fﬁ]‘lc + ‘{JDRD} \_‘_“:“\\HH! MT‘H I : I i E
Te 100 | i ﬂ\:—:; : — | H
since:  Duty Cycle = — z !w"‘m. SRR
T(- + TD : . Fed 1 5 dTupF
o b
1 Z - (I'.;'I=I II 1
then:  Duty Cycle = - S (5) ;—? R i’,"l r
1e1125 (-2 - o
] R(‘ ! Hi (:'[I-=I ?{]n}
1 . P (T = TnF
1 S
i . : i |
0 | : L ‘ JU _J._ __1_1_J|
i HY 10
Re KLY
. . Re
Figure 3. Osaillator Freguency v Ry = 1—{)—}—
RO for 50% Duly Cydle
797
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ML4817

ERROR AMPLIFIER

The ML4817 error amplifier is a 3.5MHz bandwidth,
12Vips slew rate op-amp with provision for limiting the
positive output voltage swing for ease in implemaonting
the soft start function,
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Figure 5. Qpen Loop Frequency Response

OUTPUT DRIVER STAGE

The MLAB17 Output Driver is a 2A peak cutpul high
speed totem pole circuit designed to quickly switch
capacitive loads, such as power MOSFET transistors.
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Figure 8. Rise/Fall Time (G - 1000pH
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Figure 9. Rise/Fall Time i = 10,000pH

UNDER-VOUAGE LOCKOUTY

Whon Ve s below 13.08%, the IC draws very little
current {LBmA typ) and Vi is disabled, when v
rises above 138V the 1C becomes active and Ve is
cnabled and will stay in that condition until V¢ falls
betow 102V,
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MLABT7

INTERNAL Voo T‘J

[HECR] [

Figure 10, Under-Voltage Lockout Circuit

CURRENT LIMIT, TALILY DETECTION AND SOFT START

When the current sensed on pin 9 reaches the 1.5V limit,
the PWAM caycle is tenminated. The fip flop (fiaure 11) (urns
on currenl source 11} to charge Cpeyp and remains on until
CLOCK goes high, The magnilude of current source {1 1s
-is the oscillalar dmrﬂrn” cusient.
When Ceer has ¢ harved to 2.3V, a soft start resel ooours,
The numiber of times the PWM cycle is terminated due o
QVer-curnr “remermbered” on (IRSTh Over time,
CRSTY is discharged by R(RST) providing a measure of

2hx ISE—J \“’h( e |\

MR

“forgetting” when the over-current condition no longer
CHICUTS.
r—[ﬁ} “-‘—| VREF
l TSwire Ri%S)
i .—_. ‘EOH STAKY
ﬂ’l ; crsq )
!
k- FERMINATE .—|'\‘
A IlLl‘\ﬁl"i [J WA CYCLE ]
. e , .
R1 l = g =
L Cl -
_ = 1y }_ }
RISENSE)
vt
= |
iy (ois—
1!
I S Reikesen |
—= CIR5T) -
| - INHERT
* 1.0 QUTeuT
pRA -
E=S EINIIER-VURTALE
LOCKOUT

Figure 11. Qver-Current, Soft Start, and Infegrating Fault
Detect Circuits

since the per cycle charge on RCRISET) is proportional
to how early in the PWM cycle the reset occurs, a
reset will occur more quickly under output short circuit
canditions {figures 12c and 12} than during a load
surge (figures 12a and 12b).

_—_2,_,‘4’?“-..‘_ e ;__,,_—::".
"‘\-.‘_“ e

Figure 125, Pin 9 st Waveform During Load Surge

/'—"‘/—4"-———._'____&'_'___,--"'
L

——— — e — o i e e —

Figure 12h. Corrreponding Wavelorm on Pin 16 (RCpeeer)
& ! & RESET

Figure 12¢. Current Wavefsrm During Short Ciecit (Pin 9)

1
zl_wi—-—-—-.-.-n e e
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[T

Figure 12d. RCIRESET) (Pin 16) tnercases More Quicidy
Puring Short Circutt Condition

When the soft start reset ocours, the output is inhibited
and the soft start capacitor is discharged. The cutput
will remain off untib CIRST) discharges to 11V through
RIRST), providing a reset debsy. When the 1C restarty,
the crrer amphifier output voltage is Himited to the
voltage at pin 8, thus Himitine the duty oycle

|
!

v

e imAl

FREE I 3 FACTRE S P S R (T )

Tai*(

Figerre 130 Supply Current vs, Femperature




ML4817

ORDERING INFORMATION
TEMPERATURE
PART NUMBER RANGE PACKAGE
MLABI7CP 0°C ta +70°C DI (P10)
MLAB17CS 0°C 1o +70°C SOIC (Si6W)
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