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Figure 1: Block Diagram
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Figure 3: External Connections
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Pin Number Name Description
5 2b Logic high commands phase 2 lower (bottom) FET to turn on.
6 2t Logic high commands phase 2 upper (top) FET to turn on.
. 12 Phase 2 current sense output. Outputs a current proportional to I, of the upper
(top) FET of channel 2. Connect to a sense resistor to SGND to monitor current.
3 sc Short circuit output. When a short circuit condition is experienced on either chan-
nel, this pin will go high for 200ns. This does not disable the outputs.
9,11, 12, 13 SGND Signal ground. Reference all logic circuitry to these pins. Connect to PGND 1 and

PGND 2 as close to the amplifier as possible.

Logic high places both outputs in a high impedance state. Pulling to logic low dis-
10 CL/DIS1 ables cycle-by-cycle current limit. If unconnected, cycle-by-cycle current limit will
be allowed to operate.

14 1b Logic high commands phase 1 lower (bottom) FET to turn on.
15 1t Logic high commands phase 1 upper (top) FET to turn on.
16 vdd Voltage supply for logic circuit. Connect 5 V supply. The ground terminal of the sup-

ply must be connected to SGND.
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Pin Number Name Description
17 I Phase 1 current sense output. Outputs a current proportional to I of the upper
(top) FET of channel 1. Connect to a sense resistor to SGND to monitor current.
18 DIS2 Logic high places both outputs in a high impedance state. This pin may be left
unconnected.
This pin will go logic high when the die temperature reaches 135°C. This does not
19 TEMP .
disable the outputs.
These pins are internally connected to the heat slug. Connect to PGND. Neither the
23,44 HS .
heatslug nor these pins should carry current.
25, 26 Vs 1 Voltage supply for channel 1.
28,29 ouT1 The output connection for channel 1.
Power ground. These pins are directly connected to the bottom FET of channel 1.
31,32 PGND 1 ip .
Connect to SGND and PGND 2 as close to the amplifier as possible.
35, 36 Vs 2 Voltage supply for channel 2.
38, 39 OuT 2 The output connection for channel 2.
Power ground. These pins are directly connected to the bottom FET of channel 2.
41,42 PGND 2 o .
Connect to SGND and PGND 1 as close to the amplifier as possible.
All Others NC No connection.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Units
Supply Voltage Vg 60 V
Supply Voltage Vbop 5.5 Vv
Logic Input Voltage (-0.5) (Vpp+0.5) v
Output Current, peak, 10ms ! lo 10 A
Power Dissipation, avg. 25°C* Pp 100 W
Temperature, pin solder, 10s max. 260 °C
Temperature, junction * T 150 °C
Temperature Range, storage -65 +125 °C
Operating Temperature Range, case Te -25 +85 °C

1. SRRERTCTORBERIHAEFVZHOIRALQVET, SUMTBFERIRT 21HICE. WBOBIHEZMZ 20EH
HUET,

LOGIC
Parameter Test Conditions Min Typ Max Units
Input Low 1 V
Input High 1.8 \Y
Output Low 0.3 \
Output High 3.7 \Y
Output Current (SC, Temp, CL/
DIS1) 50 mA
POWER SUPPLY
Parameter Test Conditions Min Typ Max Units
Vs UvLO 50 60 \Y
Vg Undervoltage Lockout, (UVLO) 8.3 \Y;
Voo 4.5 5.5 v
20 kHz (One phase switching
Supply Current, Vg at 50% duty cycle), V=50V, 25 30 mA
VDD=5V
20 kHz (One phase switching
Supply Current, Vpp at 50% duty cycle), Vs=50V, 5 6.5 mA
VDD=5.5V
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CURRENT LIMIT

Parameter Test Conditions Min Typ Max Units
Current Limit Threshold (Vth) 3.75 \Y
Vth Hysteresis 100 mV
OUTPUT

Parameter Test Conditions Min Typ Max Units
Current, continuous 25°C Case Temperature 3 A
Rising Delay, TD (rise) See Figure 20 270 ns
Falling Delay, TD (fall) See Figure 20 270 ns
Disable Delay, TD (dis) See Figure 20 200 ns
Enable Delay, TD (dis) See Figure 20 200 ns
Rise Time, t (rise) See Figure 21 50 ns
Fall Time, t (fall) See Figure 21 50 ns
On Resistance Sourcing (P-Chan- 5A Load 400 m0
nel)
On Resistance Sinking (N-Channel)| 5A Load 400 mQ
THERMAL

Parameter Test Conditions Min Typ Max Units
Thermal Warning 135 °C
Thermal Warning Hysteresis 40 °C
Resistance, junction to case Full temp range 1.25 1.5 °C/W
Temperature Range, case Meets Specs -25 +85 °C

J—RENEROERE, Ta—T4H17), BERE, - >V I CL>THRSNBFBELH WX
T, EOLDIBFEHBTH-oTE, BESNIEERBRITCEI v+ U2 3 VIiEE150°CEBARL K
SCLTLEZLY,
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TYPICAL PERFORMANCE GRAPHS

Figure 4: V Supply Current

Figure 5: V Supply Current
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Figure 8: Vpp Supply Current

Figure 9: Power Derating

5 120
//
T 49 — s 100 \
£ / =
2 " o 80 AN
2 48 S A\
£ 8 \
3 3 60 \
= 2
8.' 4.7 A
> — 40
[%p] (]
a 3
> 46 & 20
ONE PHASE SWITCHING @
50% DUTY CYCLE; V=50V
4.5 ‘ ‘ ‘ ‘ : 0
0 50 100 150 200 250 300 -40 0 40 80 120
Frequency, F (kHz) Case Temperature, T_(°C)
Figure 10: On Resistance - Bottom FET Figure 11: On Resistance - Top FET
08— R e
0.75F (N-Channel) 0.75— (P-Channel)
0.7 0.7
0.65 0.65
0.6 0.6
C 055 V=11 / C 0.55 Vet
= 05 ! = . V=13
S V=13 I s 0-5 N
L 045 ‘ / L 045 V=15
8 04 V=15 / 8 04 i
e _ >( /) o« P el
0.35 V=17 - - 0.35 —
0.3 L 0.3 _%”
0.25| =—= 1 0.25 V17 ]
0.2 V>22 0.2
0.15 L 0.15
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
lour (A) lour (A)
SA53U Rev G 9



SA53

PRECI

OTECHNOLOGY

ER«ANALOG

Figure 12: Diode Forward Voltage -

Figure 13: Diode Forward Voltage -
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Figure 14: System Diagram
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Figure 15: Input And Output Structures For A Single Phase Layout Considerations
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TRUTH TABLE
At,Bt,| Ab, | la,lb, | I w/ Out A, Out B, Out
DIS2 Comments
Ct |Bb,Cb Ic DIS1 C
0 0 X X X High-Z Top and Bottom output FETs for that phase are
turned off.
<Vin 0 0 PGND Bottom output FET for that phase is turned on.
<Vin 0 0 VS Top output FET for that phase is turned on.
X X X High-Z Both output FETs for that phase are turned off.
Voltage on Ia, Ib, or Ic has exceeded Vth, which
X X >Vin 1 X High-Z causes I ,1/DIS1 to go high. This internally disables
Top and Bottom output FETs for ALL phases.
X X X X 1 High-Z DIS2 pin pulled high, which disables all outputs.
pulled Pulling the I,,4/DIS1 pin high externally acts as a
X X X . X High-Z second disable input, which disables ALL output
High
FETs.
. Pulling the 1,,/DIS1 pin low externally disables the
X X X Pulled 0 Determ.lned by PWM cycle-by-cycle current limit function. The state of the
Low inputs . . . .
outputs is strictly a function of the PWM inputs.
X X X X X High-Z If VS'IS below the UVLO threshold all output FETs will
be disabled.

dVv/dt¥edl/dtHER [C/UMES ELE N UET ., BYREMREBYRERDONANRLIEB(C KL . ERREE
PMREIESNK T, PEDREGENA NALE (L FRETHEROBVEIEL. HATOUYF Y TDOREA
ERVET,

VSER(E., VSEVICTEREIFTEWVGRICERVFITONEREEE LI v IV TV TNANRT S
WEABHVEYT, OV v IOHEESC/ A XHEANTZOERRLSEH. IV T H S5 VSiHF. GNDiHF
ETOERBEDBRA VTV AEIBRNMRICLUTLIEEU, SASDIEL ([CE. HABRIT7 >V R7HTV)25uF
MEDRESROV TV HERET ZHENHVET, VT TR RAMAvFUIARCELEEDZEEA
TLIESLY,

VDDEEDNA NAZERFEZNEEH UL EHYEBADN., ZNTEUETY, 0.1uF~0.47uFOREELE
A5y o7 oY (XIREIENPO) ZVDDE YV [CEIEEG I NIETSTI ., SGNDEY EPGNDEY
FASTEGESNTVEITD, ChEOEVIE, NSRESEGEOFTERMMNTORBEERETERESE.
RO CANNBRES|ERIITAEENHZEH. OV Y IBSLIHESIZVERDORL—RICE—F—BRN
MNBVWED [CHTIRG T Z2UVENHVET, e, ISV R L—VEERHEOQI v ISBLCHDIT. B
REHDEDY 3y hF—F A A - RTEGIZIAEEHVET, ChlCLD ., EE5EEROISVREL—
ABD /A X=pL., TL—VEI3aVBOREROBEZHSCENTEEXT,

EEBOBEGEREH/NNCTBHIC. L TOPCBEHER LORERETHZY ) v REE/N\y FOIETIES
DRENHUET, COMOTEBRFRBGOETETEBOVEBAN., VIV RTL—VERITZCEZHE
HULET.,
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Figure 16: External Fault Latch Circuit
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Figure 17: Start-Up Voltage and Current
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Figure 18: Current Limit Waveforms
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Figure 19: Schottky Diodes
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Figure 20: Timing Diagrams
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Figure 21: Output Response
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PACKAGE OPTIONS

Part Number | Apex Package Style Description

SA53 HU 44-pin HSOP Slug Up

TOZAINIVTHRETTH? TARY I AYR— FCTEHZLESZ,
Apex Microtechnology® & ([CBI 3 2 CERPHBLVELE . JLKD T 1) —4 1 ¥ )1800-546-2739F THREWLLET .

A= JLTOBBULEDLE(E. apex.support@apexanalog.com,
BIOBERIE. BEKDIARY IR -IA7077 /09 - H0OEFEBEHECEE LU THR—-ZRKEITZEETE

F9, DI DOIRFERIBEE HIRLDIFEE. www.apexanalog.com [C 77 AL TLESLY,

BEELRPAMSE

Apex Microtechnology, Inc.ld, COXECEH TN TLVIANBTOERSERILET ZLDICHESPBEHELTVET, LKL, IhbDiER
EFERUCEETNDZZENHBY . LWHRBTEEOMFR (BARERIEER) BRULIEC MRROFE) RHEEINET ., Apex Microtechnology
&, EEEE LS. AECRE SNEABPEREFELLKEEITZENETLET, COXEIL. Apex MicrotechnologyDEFE Y Tdp
Y. COEBERMT B E(C LY. Apex Microtechnologyld, #5#F. YRV 7 — U1, E(FE. BIE, BEWER, TOMOANUYEECE
DLSAEVREZRTNICERTNCESHE LEX B A, Apex Microtechnologyld, ZZ(CEENBIEHRICEAET ZEMIEEMELTHRY.
Apex_ Microtechnology D EEF&[EI 3% & 7= (EZ D DApex  Microtechnology DG (CRAL T, HEFOEBAN TEAI 2B (CRY . IFHROD
E—ZEMT 2T ECABLET, CORER. —RRNBER. ASFTCEERENOLEODER. H2VIBREMNOERDOIERGEE. Z
DftDEHICITBEREINEEA,

Apex MicrotechnologyM &G (&, AmiHsRE. BBEOREE. TF1 VT XEBE. TOMOEELRARICERINIER ([CBEULER
i B, REEZE L TCLVEBA, COLSBARORRIE. RRELCHEREILEISERDOU RV TEHASNZED ELET,

Apex Microtechnology. Apex. Apex Precision Powerl(d, Apex Microtechnolgy, Inc. DFEIETY ., T ICRRESNTUVD ZDMOBER L. TNZNOREED
EIETH D HREMENBVET,
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PACKAGE STYLE HU
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DETAIL A
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1.10 [.043] MAX. __|
2 PLACES

B 110 [.043] MAX. —

PIN 1 & ESD ID
R .20 MIN.

33 [1853] 350 ﬁﬁ)g]
| \ T{ |7

0;_%——? NOTES:
300 [86%]" . Dimensions are millimeters & [inches].

Bracketed alternate units are for reference only.

Dimple on lid & ESD triangle denote pin 1.

Pins & Heat Slug: C19400 & C10200 copper with plated finish.
Mold compound: Epoxy

Package weight: .086 oz. [2.44 g]

Suggested surface mount layout for reference only.

"/‘* 5'—15" TOP & BOTTOM — ALL SIDES
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DETAIL B
1.600 [.063] REF.
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