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Model Number Input (V) Cutput (V) Paﬁ:‘;fa] Cuc::I:rF:tuEA} Package Control Interface
BCM352x1 10300800 352V (330 — 365V) 11V {(10.3 — 11.4V) 300 28.0 WIChip Full Analog
BCMB123TD1E1368T=z= 384V (260 — 410W) 12V (8.1 —12.8Vv) 800 68 6123 ChiP Digitalfnalog
BCM384:x120y300Az= 384V (360 — 400W) 12V {11.3 - 12.5V) 300 277 WIChip Full Analog
BCMB123TD1E13A3T == 384V (260 — 410W) 12V (8.1 —12.8Vv) 1500 125.0 6123 ChiP DiigitalfAnalog
BCMAANAxDT1E13A3y=z= 384AV(260 — 410V} 12V (8.1 — 12.8V) 1500 125.0 4414 Chassis/PCE V1A Digital
BCM352x125y300A00 352V (330 — 365V} [12.5W (11.79 - 13.04Vv} 300 26.0 WIChip Full Analog
BCMB123TD1E2663Tz= 384V (260 — 410W) 24 (16.3 — 25.6W) 1500 62.5 6123 ChiP DiigitalfAnalog
BCMAANAxD1E2663y=z 384V (260 — 410V) 24V (16.2 — 25.6V) 1500 62.5 4414 Chassis/PCE V1A Digital
BCM352x440T230400 352V (230 — 365V) A4 (41.25 — 45.63W) 325 77 WIChip Full Analog
BCM384xA80y325A00 384V (360 — 400W) 48V (45 — 50W) 325 70 WIChip Full Analog
BCMB123TD1ES117Tz= 384V (260 — 410W) 48325 — 51.3V) 800 16.9 6123 ChiP DiigitalfAnalog
BCMB123TD1ES126Tz= 384V (260 — 410V) 48W(32.5 — 51.3V) 1200 25.7 6123 ChiP Digitalfanalog
BCMB123TD1ES135T=z= 384V (260 — 410V) A8V (32.5 - 51.3V) 1750 35.0 61232 ChiP Digital/analog
BCMAANAxDT1ES135y=z 384V (260 — 410W) 48V (32.5 — 51.3V) 1750 35.0 4414 Chassis/PCB WViA Digital
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Model Number Input (V) Qutput (V) PU?J:':?&] Cuor:l:ri:tu(t,h} Package Controel Interface
BCMBE123TH0ET0ASTxx 36 — 60 6—10 1500 150 61232 ChiP Analog or Digital
BCMBE123TH0ET5A3Txx 36 — 60 9-—-15 1950 130 61232 ChiP Analog or Digital
BCM3814x60E10A5y=zz 36 — 60 6—10 1500 150 3814 V1A Digital
BCM3814x60E15A3y=z 36 — 60 9-15 1950 130 3814 V1A Digital
BCMAZBx020x210A00 38 - 55 24-34 210 J0O Full Analog
BECMASEBx040x200B00 38 - 55 3.2-4686 200 S0 Full Analog
BCMASExD60x240A00 38 — 55 A4.75 - 6B.87 240 40 Full Analog
BCMASExDB80x240A00 38 — 55 6.24 -9.16 240 320 Full Analog
BCMASExD96x240A00 38 — 55 7B-11.0 240 25 Full Analog
BCMAZBx120x300A00 38 - 55 95-128 200 25 Full Analog
BCMAEBx160x240400 38 - 55 12.7 - 18.3 240 15 Full Analog
BCMAEBx240x300A00 38 — 55 19-275 300 12 Full Analog
BCMASEx320x200A00 38 — 55 25.3 —-36.7 300 =] Full Analog
BCMASExA80x200A00 38 — 55 38.0-55 300 & Full Analog
BCMAZSEBH120x120B00 38 - 55 95 -13.75 120 11.3 Halt Analog
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IECSOEO26TAON1-00 Eighth Brick 511 9.6V A0 A 300 W
IEOSOEOSETAEMN1-00 Eighth Brick 5:1 9.6V 48 A 500 W
IEC500Q096TE4AMN1-00 Quarter Brick 51 9.6V G A S50 W
IBO500Q096T70MN1-00 Quarter Brick 5:1 9.6V 70 A 750 W
IBOS0CQO968TEON1-00 Quarter Brick 5:1 9.6\ BO A E50 W
IEQOSOE120T32M1-00 Eighth Brick 4:1 12 32 A 300 W
1B050E120T40M1-00 Fighth Erick 41 120 40 A 500 W
IBOSOCQ120TSEMN1-00 Quarter Brick 4:1 12 53 A 550 W
IBOS0G120T60M1-00 GQuarter Brick 4:1 12 60 A 750 W
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What is SAC

» Sine Amplitude Converter (SAC)

» Achieve ZVS and ZCS.

» Input voltage: 0-800 V (up to 2:1 input range)

» Output voltage: 0-55V

» Transformation ratio (K): 1:1-48:1

» Output current or power: up to 160 A or 2.4KW

» Conversion efficiency: up to 98%

» Conversion frequency: up to 4 MHz, fixed

» VTM, LVBCM, HVBCM,UHVBCM,NBM and IBC are all use SAC.
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VTM / BCM SAC Control
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11 = pawer transformer
gate drive transformer

* The controller locks to the natural frequency of the Low Q oscillator and turns all switches ON and
OFF under ZCS/ZVS conditions

+ Conduction states result in a 100% effective duty cycle

« Control circuitry recycles the gate drive energy from each pair of switches

* Control Servo locks to Sine Amplitude Converter resonant frequency and phase, compensating for
power train parametric variabilities

+ Soft start, inrush control and Adaptive Loop Compensation of Rout
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VTM Operation Phases

+Vout

+in >

Frequency
Lock/Control

=In >

T1 = power transformer
T2 = gate drive transformer

o 150 300 450 600 750

Time (ns)
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Always Sinusoidal Current

Zero Voltage, Zero Current Switching:

i . All transitions, every cycle :
Optimal Filtering: yey Enables Components with

No harmonics below Higher Figure of Merit:
switching frequency, Reduced de-rating

and very few above guidelines
Reduced EMI: No Switching Losses:
Very narrow Switching frequency not
spectrum Low Peak to Average Current limited by power
and Voltage Ratios: switches ‘losses

Most efficient use of silicon switches 20



Converter Switching AT Resonant Frequency

Resonant tank will naturally let Power can be processed
current flow and output from input to output or vice
voltage settle within few versa across the entire

switching cycl '_", ' converter bandwidth

Typical output voltage droop is only No need to store energy in
few percentage points of the no load magnetic components or
output voltage bulk capacitance 21



Sine Amplitude Converter

Transformer Based
Open Loop, not PWM Based:

Broadband AC Characteristic:
Flat gain up to 2/3 of the
switching frequency

Not affected by narrow pulse
and regulation issues

Capacitance Multiplication:
Primary capacitance is effectively
applied to the load on the Output Voltage Ripple:
secondary multiplied by the square Center tap output
of the transformer ratio (K?) 22

Extreme High Frequency




Dynamic Response

K=132VIM @ Vout=1V

Tek EiiH Single S([aq S50.0MS/ S 1 Tek Single S([eq S50.0MSS S
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h1 100mvuhy éién Z200my = M 1.00us Ct'|2J" 212mv ] 200

0

0-100 A load step with 100 pF input capacitance 100 - 0 A load step with 100 pF input capacitance
and NO output capacitance and NO output capacitance
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SAC: Lowest Noise

» ZCS/ZVS
— Order of magnitude reduction in dl/dt
— Significant reduction in dV/dt
» Symmetric power train
— Cancellation of common-mode noise
» High fixed switching frequency (up to 4 MHz)
— Easy to filter

24



Output Noise

K=1/32VTM @ 1.0V & 100 A

Tek 100MS/s 649 Acqs Tek B 100MS/ 30 Acqgs
[

FF4 ]
414

S30.0mV"uby M 300ns CThl W —4my -0m ns —1m

Output voltage ripple @ 100 A Output voltage ripple @ 100 A
with NO bypass capacitance with 200 uF ceramic bypass capacitance and

20 nH distribution inductance
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Output noise comparison with multi—-phase hard
switching

» Very good for signal integrity, easy for layout, small area for keep out.

Total Noise
48V Mayan
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