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Abstract

This project describes a product of an electroplating model, based on a principle of a
switch with full bridge converter circuits. A power MOSFET is applied as a switch with a phase
shifted pulse width modulation (PWM) circuit. It functions is to generate and transfer a
controlling signal to a gate drive power MOSFET. Therefore, thi_s phase shifted PWM is more
efficient than a general PWM because of low switching power losses.

This electroplates machine works for plating many metals which depend on the kind of

electrolyte and anode that will take with metal.
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E,, +E,=V, (2.10)
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M1af 2.5 redrevuausaunuines 1sauuy EE, EI 4agETD

—

o

srozmadundnauimanluunumos 1sd (mm)

CORETYPE | A (em’) | Ay(em) | V, (em) 1, (mm)
= | p==l lz=y | B 0.971 1.220 7.64 78.6
® | | ETD 39 1.250 1.740 11.50 92.2
~ ———| [——— | ETD44 1.740 2.130 18.00 103.0
ETD ETD 49 2.110 2.710 24.20 114.0
CORE TYPE A, (sz) A, (sz) v, (cmz) 1, (mm)
EE 20/20/5 031 035 1.34 43.0
EE 30/30/7 0.59 0.78 | 4.00 66.9
| 4 | | EE 42/42115 1.82 1.78 17.6 97.0
EE 42/42/20 2.36 1.78 23,1 97.4
| | l EE 42/54/20 236 2.40 28.8 122.0
- EE 42/66/20 2.36 3.40 34.5 143.0
EE 55/55/21 3.54 2.50 43.7 123.0
EE 55/55/25 4.20 2.50 52,0 123.0
EE 65/66/27 532 3.93 78.2 147.0
CORETYPE | A (em) | Ay (m’) | -V (cm) 1, (mm)
EE 19 0.24 0517 0.950 39.6
EE 22/19 041 0.44 1,630 39.3
] EE 25/19 042 0.819 2.02 486
EE 28/20 0.85 0.725 411 48.4
| EE 30/26 1.11 0.791 6.45 58.1
E EE 35/29 121 136 8.18 67.6
EE 40/35 1.48 1.08 11.3 76.9
EE 50/42 2.30 1.7 213 94.8
EE 60/44 2.48 2.94 27.2 109.7
A, = vnaduiinthdaunumeslsd o)
A, = L RTeuuAaInvesueyiiy (o)
v, = Suasvosnuimedsd (em’)
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[Eooicaronll  UC1875/6/7/8
J NO B uc2s7s/6/7I8
i x 3

Wlavwlede | |yC3gys/eris

Phase Shift Resonant Controller

FEATURES
« Zero to 100% Duty Cycle Control

« Programmable Qutput Tum-On Delay

« Cormpatible with Voltage or Current
Mode Topologies

» Practical Operation at Switching
Frequencies to 1IMHz

« Four 2A Totem Pole Quiputs

o 10MHz Error Amplifier

+ Undervollage Lockout

+ Low Startup Current ~150pA

o Outputs Active Low During UVLO
» Soft-Start Control

« Latched Over-Current Comparator
With Fuli Cycle Restar

« Trimmed Reference

DESCRIPTION

The UC1875 fanily of integrated circuits implements control of a bridge
power stage by phase-shifting the switching of one half-bridge with respect
to the other, atlowing constant frequency pulse-width modulation in combi-
nation with rescnant, zero-voltage swilching for high efficiency performance
at high frequencies. This family of circuits may be configured to provide
control in either vollage or current mode operalion, with a separate
over-current shutdown for fast fault protection,

A programmable time delay is provided ta insert a dead-time at the turn-on
of each output stage. This delay, providing time to allow the resonant
switching action, is independently controllable. for each output pair (A-B,
C-D).

With the oscillator capable of operation at frequencies in excess of 2MHz.
overall switching frequencies to 1MHz are practical. In addition to the stan-
dard free running mode, with the CLOCKSYNC pin, the user may configure
these devices to accept an external clock synchronization signal, or may
lock together up to & units with the operational frequency determingd by the
fastest device.

Protective features include an undervoltage lockout which maintains all out-
puls in.an active-low state until the supply reaches a 10.75V threshold.
1.5V hysteresis Is built in for reliable, boot-strapped chip supply.
Over-current protection is provided, and will latch the outpuls in the OFF
stale within 70nsec of a fault. The current-fault circuitry implements

E1AQUT
{coMe}

OVER
CURRENT

i
SOFY START
LOGIC

300uA

{S-:DOM)

am—
- [TE DELAY D |—

full-cycle restart operaticn. (continued)
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DESCRIPTION ({cont.)

Additional features include an error amplifier with band-
width in excess of 7MHz, a 5V reference, provisions for
soft-starting, and flexible ramp generation and slope com-
pensation circuitry.

These devices are available in 20-pin DIF, 28-pin
“bat-wing” SOIC and 28 lead power PLCC plastic pack-
ages for operalion over both 0°C to 70°C and -25°C 1o
+85°C temperature ranges; and in hermetically sealed
cerdip, and surface mount packages for -55°C to +125°C
operation.

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (VC, VIN) ..o iiniin i vie e i i 20V
Output Current, Source or Sink

D0 iz gl il v T — o T 0.5A

Pllse (D51 - vimmvisgosivs v A 3A
Analog 1/0s

(Pins 1,2,3,4,5,6,7, 15,16, 17,18,19) ....~0.3t053Y
Storage Temperature Range . . ...« ..ooei s —65°C to +150°C
Junction Temperature, . .. ...cuviiensans -55°C to +150°C
Lead Temperature (Soldering, 10se¢.) .. ....... oo 4300°C
Nole:  Pin referenceas are to 20 pin packages. All vollages are

with respect lo ground. Gurrenls are positive info, neg-
alive out of, device terminals. Consult Unitrode
databook for information regarding thermal specifica-

SOFTSTABT [8]

UC1875/6/7/8
uC2875/6/7/8
UC3875/6/7/8
Device UvLo UVLO Delay
Turn-On Turn-Off Set
UCc187s 10,75 9.25V Yes
Uc1876 15.25v 9.25V Yes
uc1s77 10,75V 9.25V No
Ucis7s 15.25V 9.25V No
CONNECTION DIAGRAMS
Dil-20 (Top View)
Jor N Package
vRer (1 20] Ghp
& EraOUT [2] (1] RAMP
ea-[3 18] sLopE
B+ [4 11] CLOCKSYNC
s+ [5] [16] FREQSET

15] DELAYSET A-B

tions and limitalions of packages. DELAYSET C-D [7] 14] oUTA
outo (8] 3] outs
oure 4] [12] PWRGND
ve [i0 E_ﬂ VIN
S0IC-28, (Top View) PLCC-28 (Top View)
DWP Package QP Package
ey [1] M GND VIN
waouT [2] RANP PWRGND i
OuTB ouTe
ea- [3] SLOPE
QUTA—— [ l ——0UTD
eas [E] 78] GLOCK3YNG 4 3 2 12682726
ca. [5] FREQSET NICH5 > 25}-DELAYSET C-D
O 1) K N NiG-{6" 24}SOFTSTART
DELAYSET A-B-{7 238+
oo [7] o FREGSETH 8 225-EAs
ano [i] 1 ono CLOCKSYNC-9 21 }-EA-
il S w0 SLOPE-{10 20}-E/AQUT
RAMP-{11 19 }-VREF
DELAYSET G-D lg:e. EI Nee 12 13 14 15 18 17 18
wie [in fia] ous G Rox
& pl s GND GND
ouro [i] 7] ours GND GND
oute [i3] lis] pwacHo GND
VG E 18] Vi




117

UC1875/6/7/8
UC2875/6/7/8
UC3875/6/7/8

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, -55°C < Ta < 125°C for the UC1875/6/7/8, -26°C < Ta <
85°C for the UC2875/6/7/8 and 0°C < Ty < 70°C for the UC3875/6/7/8, VC = VIN = 12V, Rereaser = 12k, Craeaser = 330pF,

Revope = 12k, Cramp = 200pF, Coeiavser A8 = Corvavser c.0= 0.014F, loeiay

SET 4B = loeLayser c.o=-500pA, Ta=Ty,

PARAMETER TEST CONDITIONS [ | 1ve | max Junims
Undervoltage Lockout
Start Threshold UC1875/UC1877 1075 | 11.761 V
uC1876/UC1878 15.25 v
UVLQ Hysteresis UC1B75/UC1877 05 [ 125 20 | V
UC1876/UC1878 6.0 v
Supply Current
Iy Startup VIN = 8V, VC = 20V, Rgrgpe 0pen, Ipgiay =0 150 | 600 | pA
Ic Startup VIN = 8V, VC = 20¥, Rg opr: Open, Ipgray =0 10 | 100 | pA
Iin 30 | 40 | mA
Ic 15 | 30 | mA
Voltage Reference
Qutput Voitage Ty=+25'C 492 5 [ 608 | V
Line Regulation 11 < VIN < 20V 1Y 10 | mV
Load Regulation lvaer= -10mA 5.] 20 | mV
Total Variafion Line, Load, Temparature 4.9 51 | V
Noise Valtage 10Hz to 10kHz 50 Vims
Long Term Stability Ty=125°C, 1000 houts 2.5 mV
Short Circuit Current VREF =0V, T;=25'C 60 mA
Error Amplifiar
QOffset Voltage 5 1 15 | mV
Input Bias Current 06 | 3 | pA
AVOL 1V« Venour< 4V 60 | 90 dB
CMBR 1.5V < Ven < 5.5V 76 185 dB
PSRR 11V < VIN < 20V 85 | 100 a8
Qutput Sink Current Vemour = 1V 1 25 mA
Outpul Source Current Vegaour = 4V =13 [ 05 | mA
Qutput Voltage High lesaour = —0.5mA 4 {41 5 |V
Qutput Voltage Low leraour = 1mA 0 0.5 1 v
Unity Gain BW (Note 8) 7 11 MHz
Slew Rate {Note 8) 6 11 Viusec
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UC1875/6/7/8
UC2875/6/7/8
UC3875/6/7/8

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, -55°C < Ta < 125°C for the UC1875/6/7/8,-25°C < Ta<
85°C for the UC2675/6/7/8 and 0°C < Ty < 70°C for the UC3875/6/7/8, VG = VIN = 12V, Rereqser = 12k, Cereaser = 330pF,
.0 =-500uA, Ta=T).

Rstope = 12k, Crawp = 2000F, CogLavger A

= Coeuavser c-o= 0.014F, IoeLavser A8 = IoeLay

PARAMETER TEST CONDITIONS MN | TYP | MAX [UNITS
PWM Comparator
Ramp Offset Vollage T;=25°C (Note 3) 13 Vv
Zero Phase Shift Voltage {Note 4) 055 | 09 v
PWM Phase Shift (Note1) and (Note 7} |Vesaour > (Ramp Peak + Ramp Offset) 98 | 995|102 | %
Veour < Zero Phase Shift Voltage 0. 1051 2 | %
QOutput Skew (Note 1) and (Note 7) Vemour < 1V 5 | #20 | nsec
Ramp to Qutput Delay, (Note 8) UC3B75/6/7/8 (Note 6) 65 | 100 | nsec
UC1875/6/7/8, UC2875/6/7/8 (Note 6) 65 | 125 | nsec
Oscillator
Initial Accuracy Ty=25°C 085 1 {115 | MHz
Valtage Stability 1V < VIN < 20V 02 1 2 | %
Total Variation Line, Temperature 0.80 120 | MHz
Sync Pin Threshcld Ty=25°C 38 Vv
Clock Qut Peak Ty=25°C 43 v
Clock Out Low Ti=25°C 33 Vv
Clock Out Pulse Width Rotocksvne = 39kQ 30 | 100 | nsec
Maximum Frequency, (Note 7) Rergoser = 5k 2 MHz
Ramp Generator/Slope Compensation
Ramp Current, Minimum Isiope = 104A, Versaser = VREF 11| -4 | pA
Ramp Current, Maximum ls.0pe = 1mA, Vereoser = VREF ~0.8 |=~0.85 mA
Ramp Valey . 0 v
Ramp Peak - Clamping Level Reaeaser = 100k 3B [ 41 ]V
Current Limit
Input Bias Ves+ =3V 2 | 5 | pA
Threshold Vollage 24 | 25 | 26 | V
Delay to Quiput, {Note 8) UC3875/6/7/8 85 | 125 | nsec
UGC1875/6/7/8, UC2875/6/718 85 | 150 | nsec
Soft-Start/Reset Delay
Charge Current Vsorrstaar = 05V 20| -8 | -3 | WA
Discharge Current Vsorrsranr= 1V 120 | 230 1A
Restart Threshold 43 | 47 vV
Discharge Level 300 ny




119

uc187s/e/7is
UC2875/6/7/8
UC3875/6/7/8

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, —55°C < Ta < 125°C for the UC1876/6/7/8,-25°C < Tp <
85°C for the UC2875/6/7/8 and 0°C < Ta < 70°C for the UC3B75/6/7/8, VG = VIN = 12V, Rrneaser = 12k, Craeaser = 330pF,

RsLope = 12K0, Crawp = 200pF, Coeraveer a8 = Cperay = 0.011F, lpeLayser B = IpeLavser 60 = —BO00UA, Ta= Ty
PARAMETER TEST CONDITIONS I min | Tve | max Junirs
Qutput Drivers
Qutput Low Level loyt = 50mA 02 | 04 1
loyT = 500mA 12 [ 26 | v
Qutput High Level lour = ~50mA 15| 25| v
lour = ~500mA 17 | 26| v
Delay Sot (UC1875 and UC1876 only) .
Delay Set Voltage logLay = ~500pA 23 | 24 | 28 \4
Delay Time, (Note 8) IpeLay =~250uA {Note 5) (UCI875/6/7/8, 150 | 250 | 400 | nssc
UC2875/6/7/8)
IogLay = ~250pA (Note 5) (UC1875/5/7/8) 150 | 250 | 600 | nsec

Nola 1: Phase shift parcenlage (0% = 0°, 100% = 180°) is defined as 9-'—2;2&%. whare 0 Is the phasa shift, and ® and T are de-
fined In Figure 1. At 0% phase shift, @ is the oulput skew.
Note 2: Delay time is defined as delay = T (1/2{duly cycle)), wherg T is defined in Fig. 1.

Nota 3: Ramp offsst voltage has a temperature coefficient of about ~4mV/"C.
Note 4; Zero phase shift vollage has a temperature coefficlent of about =2mV/°C.

92
Nole 5: Delay tima can be prograrmmed via resisiors from the delay set pins to ground. Delay lime 582—;5:-1-?-— sac. Where
DELAY

IpeLay .ﬁ'ﬂﬁmﬁ_@ The recommendad range for IpgLay s 25uA s Ipsiay < TmA

Nota 6: Ramp delay to output tima is dafined in Fig. 2.

Nola 7: Not production ltested at -85°C.
Note 8: Not production tested.

OUTA f z RAMP “50%
ouTs S— PIN

ouTe _/_ \

ouTD

QuTC
ouTD

DutyCycle=tT  Period=T
TouL (Ao C) =T, (Bl D) = @ ' - RAMP TG OUTPUT DELAY
Phase Shit, Output Skew & Delay Time Definitions %™ o

Figure 1 Figure 2
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PIN DESCRIPTIONS

CLOCKSYNC (bi-directional clock and synchroniza-
tion pin); Used as an output, this pin provides a clock
signal. As an Input, this pin provides a synchronization
point. In its simplest usage, multiple devices, each with
their own local oscillator fraquency, may be connected to-
gether by the CLOCKSYNC pin and will synchronize on
the fastest oscillator. This pin may also be used to syn-
chronize the device to an external clock, provided the ex-
ternal signal is of higher frequency than the local
oscillator. A resistor load may be needed on this pin 1o
minimize the clock pulse width.

E/AQUT (error amplifier output): This is is the gain
stage for overall feedback control. Error amplifier output
voltage levels below 1 volt will force 0° phase shift. Since
the error amplifier has a refatively low current drive capa-
bility, the output may be overridden by driving with a suffi-
ciently low impedance source.

S+ (current sense): The non-inverting input fo the cur-
rent-fault comparator whose reference is set internally to
a fixad 2.5V (separate from VREF). When the voltage at
this pin exceeds 2.5V the current-fault latch is set, the
outputs are forced OFF and a SOFT-START cycle is initi-
ated. If a constant voliage above 2.5V is applied to this
pin the outputs are disabled from switching and held in a
low state until the CS+ pin is brought below 2.5V. The
outputs may begin switching at 0 degrees phase shift be-
fore the SOFTSTART pin begins to rise -- this condifion
will not prematurely deliver power to the load.

FREQSET (osclliator frequency set pin): A resistor
and a capacitor from FREQSET to GND will set the oscil-
lator fraquency.

DELAYSET A-B, DELAYSET C-D (output delay con-
trof): The user programmed current fiowing from these
pins to GND set the turn-on delay for the corresponding
output pair. This delay is introduced between turn-off of
one switch and turn-on of another in the same leg of the
bridge to provide a dead time in which the resonant
switching of the external power switches takes place.
Separate delays are provided for the two half-bridges to
accommodate differences in the resonant capacitor
charging currents.

EA~ (error amplifier Inverting Input): This is normally
connected to the voltage divider resistors which sense
the power supply output voltage level.

EA+ (error amplifier non-inverting input): This is nor-
mally connected to a reference woltage used for compari-
son with the sensed power supply output voltage level at
the EA+ pin.

GND (signal ground): All voltages are measured with
respect to GND. The timing capacitor, on the FREQSET

UC1875/8/7/8
uc2875/6/7/8
UC3875/6/7/8

pin, any bypass capaciter on the VREF pin, bypass ca-
pacitors on VIN and the ramp capacitor, on the RAMP
pin, should be connected directly to the ground plane
near the signal ground pin.

OUTA-OUTD (outputs A-D): The outputs are 2A 1o
tem-pole drivers optimized for both MOSFET gates and
level-shifting transformers. The cutputs operate as pairs
with a nominal 50% duty-cycle. The A-B palir is intended
to drive one half-bridge in the external power stage and
is syncronized with the clock waveform. The C-D pair will
drive the other half-bridge with swiiching phase shifted
with respect to the A-B outputs.

PWRGND (power ground): VC should be bypassed with
a ceramic capacitor from the VC pin to the section of the
ground plane that is connected to PWRGND. Any re-
quired bulk reservoir capacitor should parallel this one.
Power ground and signal ground may be joined at a sin-
gle point to optimize noise rejection and minimize DC
drops.

RAMP (voltage ramp}): This pin is the input to the PWM
comparator. Connect a capacitor from here to GND. A
voltage ramp is developed at this pin with a slope:

dV ~ SenseVoltage

dT ~ Rgope * Crame

Current mode control may be achieved with a minimum
amount of external circuitry, in which case this pin pro-
vides slope compensation.

Bacause of the 1.3V offset between the ramp input and
the PWM comparator, the eror amplifier output voltage
can not exceed the effective ramp peak voltage and duty
cycle clamping is easily achievable with appropriate val-
ues of Rgopg and Cramp

SLOPE (set ramp slope/slope compensation): A resis-
tor from this pin to VCC will set the current used to gen-
erate the ramp. Connecting this resistor to the DC input
line voltage will provide voitage feed-forward.

SOFTSTART (soft start): SOFTSTART will remain at
GND as long as VIN is below the UVLO threshold.
SOFTSTART will be pulled up to about 4.8V by an inter-
nal SuA curent source when VIN becomes valid (assum-
ing a non-fault condition). In the event of a cument-fault
(CS+ woltage exceeding 2.5V), SOFTSTART will be
pulled to GND and them ramp to 4.8V, If a fault occurs
during the SOFTSTART cycle, the outputs will be imme-
diately disabled and SOFTSTART must charge fully prior
to resetting the fauli latch.

For paralieled controllers, the SOFTSTART pins may be
paralied to a single capacitor, but the charge currents will

be additive.

L.
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PIN DESCRIPTIONS (cont.)

VC (output switch supply voltage): This pin supplies
power to the output drivers and their associated bias cir-
cuitry. Connect VC to a stable source abave 3V for nor-
mal operation, above 12V for best performance. This
supply should be bypassed directly to the PWRGND pin
with fow ESR, low ESL capacitors.

VIN (primary chip supply voltage): This pin supplies
power to the logic and analog circuitry on the integrated
circuit that is not directly associated with driving the out-
put stages. Connect VIN to a stable source above 12V
for normal operation. To ensure proper chip functionality,
these devices will be inactive until VIN exceeds the upper
undervoltage lockout threshold. This pin should by bDy-
passed direclly to the GND pin with low ESR, low ESL
capacitors.

APPLICATION INFORMATION
Undervoltage Lockout Section

UC1875/6/7/8
uC2875/6/7/8
UC3875/6/7/8

NOTE: When VIN exceeds the UVLO threshold the sup-
ply current (I} will jump from about 100A to a current
in excess of 20pA. If the UC1875 is not connected to a
well bypassed supply, it may immediately enter UVLO
again.

VREF: This pin is an accurale 5V voltage reference. This
output is capable of delivering about 60mA to peripheral
circuitry and is internally short circuit current limited.
VREF is disabled while VIN is low enough to force the
chip into UVLO. The circuit is also in UVLO until VREF
reaches approximately 4.75V. For best results bypass
VREF with a 0.1uF, low ESR, low ESL, capacitor to the
GND pin.

r"L" 1

, GATE INTERNAL
10.76V/8.25V - REFERENCE & BIAS
GENERATOR

veer [J} 1080
¥ START

aw [T}y o
‘. P ) e

ATEV

When power is applied to the circult and VIN is below
the upper UVLO thrashold, iy will be below 600pA, the
reference generator will be off, the fault latch is reset,
the solt-start pin is discharged, and the oulpuls are ac-
tively held low. When VIN exceeds the upper UVLO
threshold, the reference generator tums on. All else re-
mains in the shut-down made until the output of the ref-
erence, VREF, exceeds 4.75V.

UDG-99138

The high frequency oscillator. may be either
free-running  or  externally - synchronized. For
free-running operation, the frequency is set via an ex-

Simplitied Oscillator Schematic

FREQSET

}H:;?__ 4 h » sy
]

at
L

» 7O LOaIc

U0G-95077

CLOCKSYNG i‘ l

_ 43V
FREQSET /\\/\\/\ 8.0V
o 4.3V

|— ] ﬂ 3.3v UbG-96078

terrial resistor and capacilor to ground from the
FREQSET pin.
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< e R
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g i a1

o Rt
10

1 10 100
ATk UDG-95079




122

APPLICATION INFORMATION (cont.)
Synchronizing The Oscillator

UC1875/6/1/8
UC2875/6/7/8
UC3875/61718

the CLOCKSYNC of each UC1875 fo the others:

The CLOCKSYNC pin of the oscillator may be used to synchronize multiple UC1875 devices simply by connecting

e —
r‘rr | FrEQSET FREQSET FREQSET
SRaC| 1ot o2 ICN
%% | GLOCKSYNG | 7% GCLOCKSYNG GLOCKSYNG

1875/6/7/8s only X\ [P ‘ N

All ICs will syne to chip with the fastest local oscillator.

Syncing to external TTL/ICMOS

e s
i
T
a }
1
o
£

CLOCKSYNC

St
i

.

R1 & RN may be needed to keep sync pulse nasrow due to capacitance on line.
R1 & RN may also be needed to properly terminate Rgyyg line.

v

UDG-95080
g e
=+ Jeneaser gﬂ“'r-'{;j FREQSET
: ez 4 f“i*c ICN
GLOCKSYNG | F | GLOCKSYNG
=3 ez W i il il
" i

i i

R & RN may be needed for same reasons as above

Although each UC1875/6/7/8 has a local oscillator fre-
quency, the group of devices will synchronize to the
fastest oscillator driving the CLOCKSYNC pin. This ar-
rangement allows the synchronizing connection be-
tween ICs to be broken without any local loss of
functionality,

Synchronizing the device to an external clock signal
may be accomplished with a minimum of external cir-
cuitry, as shown in the previous figure.

ICs will sync to fastest chip or TTL clock if it is higher frequency.

& . g

;RN

;

UDG-96081

Capacitive loading on the CLOCKSYNC pin will in-
crease the clock pulse width, and may adversely effect
system performance. Therefore, a resistor to ground
from the CLOCKSYNC pin is optional, but may be re-
quired to offset capacitive loading on this pin. These re-
sistors are shown in the oscillator schematics as R1,
RN.
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APPLICATION INFORMATION (cont.)
Delay Blocks And Output Stages

uC1875/6/7/8
UC2875/6/7/8
UC3875/6/7/8

In each of the output stages, transistors Q3 through Q6
form a high-speed totem-pole driver which will source
or sink more than one amp peak with a total delay of
approximately 30 nanoseconds. To ensure a low output
level prior to turn-on, transistors Q7 through Q9 form a

VREF

DELAYSET

Rro

=

FROM LOGIC

self-biased driver to hold Q6 on prior to the supply
reaching its tum-on threshold. This circuit is operable
when the chip supply is zero. Q6 is also tumed on and
held low with & signal from the fault logic portion of the
chip.

The delay providing the dead-time is accomplished with
C1 which must discharge to Vyy before the output can
go high, The time is defined by the current sources, |1,
which is programmed by an external resistor, Ryp. The
voltage on the Delay Set pins is intemally regulated to

SUPPLY .,. |
oK — Q7

2.5V and the range of dead time control is

from 50 to 200 nanoseconds. NOTE: There-is no way
to disable the delay circuitry, and the delay time must
be programmed.

UDG-95062

Output Switch Orientation

The four outputs of the UC1875/6/7/8 interface 1o the full bridge converter switches as shown below:

i

Lay 160,

e e e g L 150
UC1875/8/7/8 ; (e hndv-res QA QG+ A
t‘ e T1 | S 10t < ] .
- f“ TRAASTY __,_mm,? i
s T: 150 if“ 10t |
’”§|‘;QB QD 'Hi‘”"fvﬁr Sy
L L* 103 ;
e — S

3 Winding Bifilar, AWG 30 Kynar Insulation
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APPLICATION INFORMATION (cont.)
Fault/Soft-Start

UC1875/6/7/8
uc2g7s/6/718
UC3875/6/7/8

The fault control circuitry provides two forms of power
shutdown:

» Complete turn-off of all four output power stages.
* Clamping the phase shift command to zero,

Complete turn-off is ordered for an over-current fault or
a low supply voltage. When the SOFTSTART pin
reaches its low threshold, switching is allowed to pro-

ceed while the phase-shift is advanced from zero to its
nominal value with the time constant of the
SOFT-START capacitor.

The fault logic insures that a continuous fault will insti-
tute a low frequency “hiccup” retry cycle by forcing the
SOFT-START capagitor to charge through its full cycle

cs+ D~“:1{>ﬂ MLD s Q

— R G
o) [ ?‘—) FAULT

batween each restart attempt.
girg QUTPUT
* SHUTDOWN
o VREF
8 QpF—
R G -
8
DELAY G.J W
LATCH LATCH
4,
5v[j>‘-—- 1570 E/A

%5\!’ ZENER -

N

vee
uvLo
5V 4,3V
SOFT-START ;
z'sv PO D S Rttty s i
CS+ i
FAULT o) . A A
1
OUTPUTS LoW ,'I l — : l
: par
T ? -
ACTIVE
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UC1875/6/7/8
UC2875/6/7/8
UC3875/6/7/8
APPLICATIONS INFORMATION (cont.)
Slope/Ramp Pins
The ramp generator may be configured for the following  The figure below shows @ voltage-mode configuration.
control methods: With RgLope tied to a stable voltage source, the wave-
y form on Caamp will be a constant-slope ramp, providing
Voliage Made conventional voltage-mode cantrol. If Rgopg is con-
*Voltage Feedforward nected to the power supply input voltage, a vari
« Current Mode able-slope ramp will provide voltage feedforward.

+ Current Mode with Slope Compensation

Voltage Mode Operation

SUPPLY VOLTAGE
1. Simple woltage mode operation
achigved by placing Rgj ope between VIN

R
po) and SLOPE.
N b 2. Voltage Feedforward achieved by plac-
i ing ReLope between supply voltage and
SLOPE pin of UC1875.
RAMP
RAMP (i dT  Rgope .'Cgmp
NV 1‘1 |
CRAMP *‘K]“'—"K|----ﬂ CLK IN
M
Qt
+ aseis

For current-mode control the ramp generator may be disabled by groundmg the slope pin and using the ramp pin
as a direct current sense input to the PWM comparator.
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MURP20020CT,
I)J!URP2004OGT |
POWERTAP™ |l Ultrafast
SWITCHMODE™ Power
Rectifiers

... designed for use in switching power supplies, inverters. and as
free wheeling diodes. These state-of-the-art devices have the
following features:
¢ Dual Diode Construction

e Low Leakage Current

® Low Forward Voltage

® |75°C Operating Junction Temperature

¢ Labor Saving PoweRTap Package

Mechanical Characteristics:

® Case: Epoxy, Molded with metal heatsink base

® Weight: B0 grams (approximately)

e Finish: All External Surfaces Corrosion Resistant

e Top Terminal Torque: 25-40 Ib-in max

® Dase Plate Torques: See procedure given in the
Package Qutline Section

® Shipped 25 units per foam

* Marking: UP20020, UP20040

MAXIMUM RATINGS
I Please See the Table on the Following Page _l

4 Somiconductor Componarts Iidustrias, LLE, 2060 1
October, 2000 — Rev, 3

ON Semiconductor™

http:/lonseml.com

" ULTRAFAST
RECTIFIERS
200 AMPERES
200-400 VOLTS

445145 R 451 AR B O TS A AN

‘:Fg
2
2
lg%
3

PLASTIC
CASE 357C
POWERTAP Il

MARKING DIAGRAM

f YYww |\ / UPZOO:O\

[ 1
UP200x0 = Davice Code
X =20rd
YY = Year

ww = Work Week

ORDERING INFORMATION

Device Package Shipping

MURP20020CT | POWERTAP Il | 25 Units/Tray
MURP20040CT | POWERTAP Il'{ 25 Units/Tray

Praferred devices are recommended choices for future use
and hast avarall valua.

R I

Publication Order Number:
MURP20020CT/D
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MURP20020CT, MURP20040CT

MAXIMUM RATINGS
Rating Symbol MURP20020CT MURP20040CT Unit
Peak Repetilive Reverse Vollage VRRM 200 400 Volts
Working Peak Revarse Voitage VRwWM
DC Blocking Voltage Vr
Average Reclified Forward Current Per Device Ieav) 200 (Tg = 130°C) 200 (Tg = 100°C) Amps
(Rated Vg) Per Leg 100 (T¢ = 130°C) 100 (T¢ = 100°C)
Peak Repelitive Forward Current, Per Leg IFRM 200 200 Amps
(Rated Vg, Square Wave, 20 kHz), T¢ =95°C
Nonrepetitiva Peak Surge Current Per Leg (Surge applied at rated IFsm 800 800 Amps.
load condilions halfwave. singla phase, 60 Hz)
Operating Junction Temperature Ty ~55to +175 -5510+175 °C
Storage Temperalure Taig - 55 to +150 -55to +150 G
THERMAL CHARACTERISTICS (Per Leg)
Rating Symbol Max Unit
Thermal Resislance, Junction to Case Ryje 0.45 I 0.45 “CIW
ELECTRICAL CHARACTERISTICS (Per Leg)
Instantaneous Forward Voltage (Note 1.) VE Voltis
(ig = 100 Amps, T = +25"C) 1.00 1.30
(ir = 200 Amps, T = 25°C) 1.10 1.75
(ip = 100 Amps, T¢ = 125°C) 0.95 1.15
Instantanecus Reverse Cument (Note 1.) ir RA
(Rated dc Voltage, T¢ = 125°C) 1000 500
(Rated dc Voltage, Tg =25°C) 150 50
Maximum Reverse Recovery Time iy 50 75 ns
(Ir = 1.0 Amp, di/dt = 50 Amps/jis)

1. Pulse Test; Pulse Width = 300 yis, Duty Cycle < 2.0%.
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1682,

2. CONTROLLING DIMENSION: INCH.
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