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170A TeraDLynx™ Nonlsolated DCDC Power Modules
7Vdc 614Vdc input; 0.6Vdc to1l.5Vdc output; 170A0utput Current
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Description

Features

A Conpliant to RoHS EU Directive 2011/65/ED
versions)

A Compliant to IPE592 (September 2008)Category 2

A Compatible in a PHree or SnPb reflow environment (2
versions)

A Compliant to REACH Directive (EC) No 1907/2006

A Wide Input voltage range (7Vdd4 Vdc)

A Output voltageprogrammable from0.6\c to 1.5/dc
via external resistoror PMBud™# commands

A Digital interface through the PMBus protocol

A Ability to parallel multiple modules (optional)

A Digital sequencing

A Fast digital loop control

A Power Good signal

A Fixed switching frequency with capability of external
synchronization

A Output overcurrent protection (noratching)

A Output overvoltage protection

A Over temperature protection

A Remote On/Off

A Ability to sink and source current

A Cost efficient open frame design

A Smallsize:53.8x31.7433mm [ 2. 1186
0.5246 ]

A Wide operating temperature range-40°C to 85°C]

A UL* 60950-1 2nd Ed+A1+A2RecognizedCSAC22.2
No. 609501-07+A1+A2Certified, andvDE (EN609561
2nd Ed+A11+A1+A12+APl icensed

A 1SO** 9001and ISO 14001 certified manufacturing

facilities

The 170A Digital TeraDLyf%power modules are nonrisolated dedc converters thatcan deliver up to 170A of output current.
These modules operate over @ to 14Vdc input rangeand provide a precisely regulated dput voltage from0.6to 1.5Vdc. The
output voltage isprogrammable via an external resistor and/or PMBus control. Features include a digital interface using the
PMBus protocol, remote On/Off, adjustable output voltag@ower Good signal and oveurrent, ovewroltage andovertemperature
protection. The PMBus interface suppara range of commands to both control and monitor the module. The module also
includes a real time compensation loop that allows optimizing the dynamic response of the converter to match the load with
reduced amount of output capacitance leading to savings on cost and PWB area.

* ULis a registered trademark of Underwriters Laboratories, Inc.

A CsAsa registered trademark of Canadian Standards Association.

¥ VDEs a trademark of Verband Deutscher Elektrotechniker e.V.

**|SO is a registered trademark of the International Organization of Standards

# The PMBusiame and logo are registered trademarks of the System Management Interface Forum (SMIF)
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GE

170A TeralbynX™ Nonlsolated DEDC Power Modules
7Vdc 814Vdc input; 0.6Vdc tol.5Vdc output; 170A0utput Current

ChangeHistory (excludes grammar & clarifications)

V1.16, 420-2017 d changes over V1.15
p.4 8 Updated startup, rise time p.58 PGOOD tablé updated values p19 d Rise time clarification
p. 278 updated PGOOD values P32d deleted D5 p.410 Stencil description

Absolute Maximum Ratings

Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. Theserdyeabsolute stress
ratings, functional operation of the device is not implied at these or any other conditions in excess oséhgiven in the operations
sections of thetechnical requirements Exposure to absolute maximum ratings for extended periods can adversely affect the
device reliability.

Parameter Device Symbol

Input Voltage- Continuous All Vin -0.3 15 \%
SEQADDRO, ADDR1, RTUNE, RISMMC, VS+, ON/OFF All -0.3 36 \Y
CLK, DATA, SMBALERT# All -0.3 36 \Y
Operating Ambient Temperature All Ta -40 85 °C

(see Thermal Considerations section)

Storage Temperature All Tstg -55 125 °C

Electrical Specifications

Unless otherwise indicated, specifications apply over all operating input voltage, resistive load, and temperature conditions

Parameter | Device Symbol | Min Typ Max Unit
Operating Input Voltage All Vin 7 Y 14 Vdc
Maximum Input Current All Iin.max 40 Adc
(VN=7V to 14V,d:|0, max)
Input No Load Current VO,setz 0.6 Vdc ||N,No load 160 mA
(Mn=12Vdc,d = 0, module enabled) Vo set= 1.5Vdc IintNo load 200 mA
Input Stand-by Current
(M = 12Vdc, module disabled) Al I sanay 62 mA
Inrush Transient All 12t 1 A
Input Reflected Ripple Current, peah-peak
(5Hz to 20MHz, 1% mh=0ctwldVie e All 5 mAp-p
lomax; See Test Configurations)
Input RippleRejection (120Hz) All -54 dB
Output Voltage Sefpoint Toleranceover output voltage
range from 0.5 to 1.5V
0 to 85°C All Vo, set -0.7 +0.7 % Vb, set
-40 to 85°C All Vo, set -1.0 +1.0 % Vb, set

Voltage Regulatioh

(MN=MN, mint0 Min,

Line Regulation max) 2 mV
(L2Vin+t20%) 1 mv
Load (b=lo, mint0 lo, may) Regulation All 4 mV

1Worst case Lineand load regulation data, all temperatures, from design verification testing as per IPC9592.
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GE

170A TeralbynxX™ Nonlsolated DCGDC PoweiModules
7Vdcdl4vdc input; 0.6\Mdc to 1.5Vdc output; 170AOutput Current

Electrical Specifications (continued)

Parameter Device
Adjustment Range (selected by an external resistor) All Vour 0.6 15 Vdc
PMBus Adjustable Output Voltage Range All Vour 0.6 15 Vdc
PMBusOutput Voltage Adjustment Step Size All 612 uv
Remote Sense Range All 03 Vdc
Output Ripple and Noise on nominal output
(MNn=Mn, nomand lo=lo, mint0 lo, maxCo =1500% F
Peakto-Peak (Fulbandwidth) 30 MVpk-pk
RMS (Fubandwidth) All 12 MVims
External Capacitancé
Minimum output capacitance All Comin 1500 % Y% FF
Maximum output capacitance All Co, max Y Y 40000 FF
Output Current (in either sink or source mode) All lo 0.005 170 Adc
* (Gurront mit does not operete in sk mode) Al o.m 110 % e
Output ShortCircuit Current All loa, sre, loa, sic 40 Arms
(WO250mV) Modéj ccup
Efficiency Vo set= 06Vdc 5 85.9 %
Vo, se= 0.8Vdc 5 886 %
Vin= 12Vdc, 7=25°C Vo.set= 1.0Vdc 5 903 %
lo=lo, max Vo= \o set Voset= 1.2/dc 5 914 %
Vo, sei= 1.9vdc 5 92.6 %
Switching Frequency All fow - 400 - kHz
Frequency Synchronization All
Synchronization Frequency Range All -15 +15 %
High-Level Input Voltage All ViH,syne 25 \Y,
Low-Level Input Voltage All ViLsyne 11 \Y,
Minimum Pulse Width, SYNC All tsyne 256 ns

* Minimum load on module should be 5mA
2this must be supported by an appropriate PMBus tool capable of writing at that resolution

3External capacitors may require using the new Tunable LoopgMfeature to ensure that the module is stable as well as getting the best
transient response. See the Turble Loop™ section for details.
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GE

170A TeralbynX™: Nonlsolated DCDC PoweiModules

7Vdcal14Vvdc input; 0.6\Mc to 1.5vVdc output; 170AOutput Current

General Specifications

Parameter | Device | Min Typ Max | Unit

Calculated MTBF&#0.8b, max Ta=40°C) Telecordia Issue 2 Method 1 Case §  All 11,556,226 Hours

Weight - Module with SMT Pins 57 (2.01) g (0z.)
Module with Through Hole Pins 59 (2.08) g (oz.)

Feature Specifications

Unless otherwise indicated, specifications appbyver all operating input voltage, resistive load, and temperature conditions. See

Feature Descriptions for additional information.
Parameter
On/Off Signal Interface

(MN=Mn, minto M, max; Open collector or equivalent,

Signal referenced to GND)

Device

Symbol Min Typ

Max

Unit

Device Codewith no suffix- Negative Logic (See Ordering Information)
(On/OFF pin is open collector/drain logic input with
external pultup resistor; signal referenced to GND)
Logic High (Module OFF)
Input High Current
Input High Voltage
Logic Low (Module ON)
Input low Current

Input Low Voltage

All
All

All
All

IH

I
ViL

=1}
=t

N
=13

=
i3

o
N
o

Device Codevi t h s uPodtive xogio (8e& Ordering Information)
(On/OFF pin is open collector/drain logic input with
external pultup resistor; signal referenced to GND)
Logic High (Module N)
Input High Current
Input High Voltage
Logic Low (Module OFF
Input low Current

Input Low Voltage

All
All

All
All

IH
VIH

I
ViL

o>
=

N
o

o>
=

.
o
N}
=1

Turn-On Delay and Rise Times

(MN=ViN, nom b=lo, max Vo to within +1% of steady state)

Case 1: On/Off input is enabled and then input power is
applied (delay from instant at which M= My, minuntil Vo =
10% of \b, se)

All

Tdelay

ms

Case 2: Input power is applied for at least one second and
then the On/Off input is enabled (delay from instant at
which Von/Off is enabled until 3= 10% of V¥, se)

All

Tdelay

=13
[y
(&)

i3

ms

Output voltage Rise time (time foro\o rise from
10% of Vo, set to 90% of Vo, set)

All

Trise

msec

Output voltage overshoot @= 25°C
Vin= VN, mintO V|N, maxlo= IO, min tO |o, ma>)
With or without maximum external capacitance

Output

% Vb, set

Over TemperatureProtection
(See Thermal Considerations section)

All

Tres

135

PMBus Over Temperature Warning Threshold

All

Twarn

125

*Use external resistive voltage divider to step down higher logic voltages

April 20, 2018 ©2017 General Electric Company. Aijhts reserved.
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GE

170A TeralLynX™: Nonlsolated DCDC PoweiModules
7Vdcdl4vdc input; 0.6\Mdc to 1.5Vdc output; 170AOutput Current

Feature Specifications (cont.)

Parameter Device | Symbol | Min | Typ |
Tradking Accuracy (PowerUp: 0.5//ms) All VsEQOVo 100 mV
(PowerDown: 0.5//ms) All VSEQdVo 100 mVv

(VN, mintO VIN, max b mintO |O, maxVSEQ< \b)
Input Undervoltage Lockout

Turn-on Threshold All 7 Vdc
Turnoff Threshold All 6.75 Vdc
Hysteresis All 0.25 Vdc
PMBus Adjustable Input Under Voltage Lockout Thresholds All 7 14 Vdc
Resolution of Adjustable Input Under Voltage Threshold All 5.8 mV

PGOOD (Power Godudy output voltages set with Rtrim*
Signal Interface Open Drain,s\py ¢ 5VDC

Ovevoltage threshold for PGOOD ON All 112.5 %V, set
Undervoltage threshold for PGOOD OFF All 87.5 %Vo, set
Pulldown resistance of PGOOD pin All 2 w
Sink current capability into PGOOD pin All 50 mA

**|f output voltage is set using VOUT COMMAND(21h) then PGOOD ON and PGOOD OFF thresholds should be manually
set through PMBus commands 5E and 5F
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GE

170A Teralbynx™ Non-Isolated DCGDC PoweiModules
7Vdcal14Vvdc input; 0.6\Mc to 1.5vVdc output; 170AOutput Current

Digital Interface Specifications

Unless otherwise indicated, specifications apply over all operating input voltage, resistive load, and temperature conditidess
Feature Descriptions for additional information.

Parameter Conditions

PMBusSignal Interface Characteristics

Input High Voltage (CLK, DATA) ViH 2.1 \%
Input Low Voltage(CLK, DATA) ViL 11 \Y,
Input high level current (CLK, DATA) In 0.5 A
Input low level current (CLK, DATA) I 4 mA
Output Low Voltage (CLK, DATBMBALERT#) louE4mA VoL 0.25 \Y,
(S)':JﬂtgthggRrjrgvel open drain leakage current (DATA, Vour3.6V lon 5 55 nA
Pin capacitance G 10 pF
PMBus Operating frequency range Slave Mode Fevs 10 1000 kHz
Data hold time tHD:DAT 0 ns
Data setuptime tsu:pAT 100 ns

Measurement System Characteristics

Read delay time toLy 110 ¥s
Output current measurement range IrnG 0 185 A
Output current measurement resolution IrRES 250 mA
Output current measurement accuacy -40°C to +85°C lacc 5 | gémoafx
Vourmeasurement range Vout 0 2.0 \%
Vourmeasurement accuracy VouT(gain) +1 Ver?\;x
Vourmeasurement resolution VouT(res) 0.61 mv
Vin measurement range Vin 0 16 \%
Vin measurementaccuracy Vin(gain) +2 %
Vin measurement resolution ViN(res) 5.8 mv
Temperature measurement range TvEAS -25 150 °C
Temperature measurement accuracy TMEAS(gain) -8 8 °C
Temperature measurement resolution TMEAS(res) 0.08 °C
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GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output170AOutput Current

Characteristic Curves

The following figures provide typical characteristics for tHe70OADigital TeaDLynXMat 0.6Vo and 25C.
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Figure 1. Converter Efficiency versus Output Current.
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GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output; 170Dutput Current

Characteristic Curves

The following figures provide typical characteristics for tHE’OATemDLynXMat 0.8Vo and 25C

95 180
’—7\\ —_ 160 AN AN A
<
90 !K, - 140 4 KXM
Vin=7v - ° NC X
< ‘ E 120 (1%331;;)
S / . z
< "Vin=12v Vin=14V w 100 / / amis  —
5 % (400LFM)
Z 80 > 80 1.5mis —
w (@) (300LFM
O = 60 mis
b i 2 (200LFM)
won % 40
o) 20
70 +
0 20 40 60 80 100 120 140 160 180 0
25 35 45 55 65 75 85
OUTPUT CURRENTA) AMBIENT TEMPERATUREC T
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Itage (4 = lo,max). Figure 12. TypicalStart-up Using Input Voltage (W =12V, b=

lo,max).
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GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output; 170Dutput Current

Characteristic Curves
The following figures provide typical characteristics for tHe70OADigital TemDLynXMat 1.0Vo and 28C.
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Figure 17. Typical Startup Using On/Off Voltage (§ = lo,max).
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GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output; 170Dutput Current

Characteristic Curves

The following figures provide typical characteristics for tHe70OADigital TeraDLynXMat 1.2Vo and 25C.
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Figure 22. Transient Response to Dynamic Load Change from
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GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output; 170Dutput Current

Characteristic Curves

The following figures provide typical characteristics for tHE70OADigital TeaDLynXMat 1.5Vo and 25C.
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Figure 27.Typical output ripple and noise (G=12x47uF
ceramic + 10x470uF polymer, W= 12V, b = lo,max,)

>

OUTPUT CURRENTA)
Figure 25.Converter Efficiency versus Output Current.

2

TIME, t50ns/div)

180

ON/OFF VOLT;/
ondrr(V) (5V/div)

OUTPUT VOLTAGE
Vo (V) (500mV/div)

TIME, t (2ms/div)

Figure 29. Typical Startup Using On/Off Voltage (4 = lo,max).
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Figure 26. Derating Output Current versus Ambient
Temperature and Airflow.
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Figure 30. Typical Startup Using Input Voltage (W= 12V, b=

|o,max).

©2017 General Electric Company. All rights reserved Pagell



GE

170A TeralbynxX™ Nonlsolated DCGDC Power Modules
7Vdc 814Vdc input; 0.6Vdc to 1.5Vdc output170AOutput Current

Design Considerations performance of the module can be achieved by using the
Tunable LoopM feature described later in this data sheet.
Input Filterin
P 9 10 T T T
Thel70ATeraDLynXMmodule should be connected to a em— 10%470 + 12x47 +12x10 UF
low ac-impedance source. A highly inductive source can e 4470 + 1247 +12X10 UE
affect the stability of the module. An input capacitance 8 —
must be placed directly adjacent to the input psof the =
module, to minimizenput ripple voltage and ensure a /
module stability. E 6 /
To minimize input voltage ripple, ceramic capacitors are E
recommended at the input of the module. Figurel3 24
shows the input ripple voltage for various output voltages T =/ e
at 170A of load current withdx470 + 12x2 + 12x4.7uF —
and 2x470 + 6x22 + 12x4.{F input capacitor 2
combinations.
30 r . - 0
e AX4T0 + 12X22 + 12X4.7 UF
Ay e 1A iy 05 0.7 0.9 1.1 13 1.5

e X470 + 6X22 + 12x4.7 uF

Output Voltage(Volts)

Figure 32. Peak to peak aitput ripple voltage for various
output voltages with external capacitors at the output

/ // (170A load). Input voltage is 12V.

20 /
/ Input (Vin/GND) and Output (Vout/GND) Power Pins

15 I/ Vin, Voutand GND power pins must ALL be used in

connection totheir respectiveapplication layout circuitry to
ensure optimum electrical and thermal operation of the
high-power module.

25 -~

Ripple (mVp-p)

10
0.5 0.7 0.9 11 1.3 15

Output Voltage(Volts) Safety Considerations

For safety agency approval the power module must be
installed in compliance with the spacing and separation
requirements of the enduse safety agency standards, i.e.,

Figure 31. Input ripple voltage for various output
voltages with two input capacitor combinations at

170Aload. Input voltage is 12V. ANSI/UL 609561 2 Revised October 14, 2014, CSA C22.2

Output Filtering No. 609501-07, Second Ed. + A2:2014 (MOD), DIN EN 60950
) ) 1:2006 + A11:2009 + A1:20BA12:2011, + A2:2013

These modules are designed for low output ripple voltage (VDEOSO05 Teil 1: 20488)pending)

and will meet the maximum output ripple specification with
minimum of 12 x 22pFceramic capacitors at the output of
the module. However, additional output filtering may be .
required by the system designer for a number of reasons. ml:St rlneet SItELV rEcI|_L\J/|rem?nt?. T;Beaﬁ(_)wertmodull_:ech/as
First, there may be a need to further reduce the output extra-low voltage ( ) outputs w Inputs are )
ripple and noise of the module. Second, the dymic The input to these units is to be provided with a slellow

response characteristics may need to be customized to a fuse. When the input voltage is O
particular load step change. to use two 25A Littlfuse 456 series or equivalent fuses in

) ] ) parallel. For input voltages > 8V, a single 4Q#telfuse series
To reduce the output ripple and improve the dynamic 456 or equivalent fuse is recommended.
response to a step load change, additional capacitance at

the output can be used. Low ESR polymer and ceramic

capacitors are recommended to improve the dynamic

response of the moduleFigure 2 provides output ripple

information for capacitance of ~35741F 47uF (1210

ceramic) x 12 + 1QF (0805 ceramic) + 0.1uF (0402) x4 +

1000uF (polymer) x pat various Vo and a fulload currentof

170A. For stable operation of the module, limit the

capacitance to less than the maximum output capacitance

as specified in the electrical specification table. Optimal

For the converter output to be considered meeting the
requirements of safety extralow voltage (SELV), the input
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Analog Feature Descriptions

Remote On/Off

TheTemDLynx170A module can beturned ON and OFF
either by using the ON/OFF pin (Analog interface) or through
the PMBus interface (Digitalfhe modulecan beconfigured

in a number of waysthrough the PMBus interfacé¢o react to
the ON/OFF input:

1 Module ON/OF[ean controlled only through the
analog interface(digital interface ON/OFF
commands are ignored)

1  Module ON/OFEan controlled only thraigh the
PMBus interface (analog interface is ignored)

1  Module ON/OFan be controlled by eithetthe
analog or digitalinterface

The default state of the moduléas shipped from the factory)
is to be controlled bythe analog interface onlylf the digital
interface is to be enabled, or the module is toe controlled
only through the digital interface, this change must be made
through the PMBusThese changexan be made and

written to non-volatile memory on the module so that it is
rememberedfor subsequent use.

Analog On/Off

Thel70A Digital TemDLynXMpower modulesfeature an
On/Off pin for remote On/Off operation. With the Negative
Logic On/Off option, (see Ordering Informatiorihe module
turns OFF during logic High and ON during logic Low. The
On/Off signal should be always referenced to ground.
Leaving the On/Off pin disconnected will turn themodule

ON when input voltage is presenWith the positive logic
on/off option, the module turns ONluring logic high and
OFF during logic low.

Digital On/Off
Please see the Digital Feature Descriptions section.
Monotonic Start-up and Shutdown

The modulehas monotonic start-up and shutdown behavior
on the output for any combination of rated input voltage,
output current and operating temperature range.

Startup into Pre-biased Output

The modulewill start into a prebiased outputon output as
long as the prebias voltage is 0.5V less than the set output
voltage.

Analog Output Voltage Programming

The output voltageof the moduleis programmable to any
voltage from0.6to 1.5Vdc, as shown in Table yy

connecting a resistor between th@rim and SIG_GND pins of
the moduleas shown in Fig33.

Without an external resistor betweethe Trim pin and
SIG_GND pinghe output of the module will bed.1Vdc. The
value of the trim resistorRrim for a desired output voltage,
should be selected ashown in Table 1.
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Thetrim resistor is only determined during module
initialization and hence cannot be used for dynamic output
voltage adjustment

RTRIM @—

RTRIM

SIG_GND @—

Figure 33. Circuit configuration for programming output
voltage using an external resistor.

Tablel

Vo, set Rtrim Vo, set Rtrim Vo, set Rtrim

Vv Y
0.600 | 1090 1.000 | 2870 | 1.400 | 18900
0.620 | 1140 1.020 | 3050 | 1.420 | 23200
0.640 | 1180 1.040 | 3240 | 1.440 | 29800
0.660 | 1230 1.060 | 3480 | 1.460 | 40200
0.680 | 1290 1.080 | 3700 | 1.480 | 60400
0.700 | 1330 1.100 | 3920 | 1.500 | 115000
0.720 | 1380 1.120 | 4220
0.740 | 1470 1.140 | 4530
0.760 | 1560 1.160 | 4990
0.780 | 1640 1.180 | 5360
0.800 | 1740 1.200 | 5900
0.820 | 1820 1.220 | 6420
0.840 | 1930 1.240 | 6980
0.860 | 2030 1.260 | 7680
0.880 | 2130 1.280 | 8450
0.900 | 2230 1.300 | 9420
0.920 | 2340 1.320 | 10400
0.940 | 2460 1.340 | 11700
0.960 | 2610 1.360 | 13500
0.980 | 2710 1.380 | 15800

Digital Output Voltage Adjustment
Please see the Digital Feature Descriptions section.

Remote Sense

The power modulehas adifferential Remote Sense feature
to minimize the effects of distribution losses by regulating
the voltagebetween the sensepins (VS+ and/S)for the
output. The voltagarop between thesensepins and the
VOUT and GND pins of the modwaould not exceed BV.

Digital Output Voltage Margining

Please see the Digital Feature Descriptions section.
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Output Voltage Sequencing

Thepower moduleincludes a sequencing feature, EZ
SEQUENCE thanables users to implement various types of
output voltage sequencing in their applications. This is
accomplished via an additional sequencing pinhen not
using the sequencing feature, leave it unconnected.

Module

VéEQ-——-SEQ

SIG_GND

]
SIG_GND

Figure 34. Circuit showing connection of the sequencing
signal to the SEQ pin.

When thesequencing voltage is applied to the SEQ pin, the
output voltage tracks this voltage until the output reaches
the set-point voltage. The final value of the sequencing
voltage must be set higher than the sepoint voltage of the
module. The output voltagdollows the sequencing voltage
on a oneto-one basis. By connecting multiple modules
together, multiple modules can track their output voltages
to the voltage applied on the SEQ pin.

The modul eds output can track

slopes of up to ®V/msec during powerup or powerdown.

To initiate simultaneous shutdown of the modules, the SEQ
pin voltage is lowered in a controlled manner. The output
voltage of the modules tracks the voltages below their set
point voltages on a oneto-one basis. Avalid input voltage
must be maintained until the tracking and output voltages
reach ground potential.

Digital Sequencing

The module can support digital sequencing by allowing
control of the turn-on delay and rise times as well as tufn
off and fall times,

Digital Output Voltage Margining
Please see the Digital Feature Descriptionssection.

Overcurrent Protection (OCP)

To provide protection in a fault (output overload) condition,
the unitis equipped with internal currentlimiting circuitry on
output and can endure current limiting continuouslyThe
module overcurrent response is notiatching shutdown with
automatic recovery. OCP response time is programmable
through manufacturer specific commandsThe unit
operates normally once the output current is broght back
into its specified range.

Digital Adjustable Overcurrent Warning
Please see the Digital Feature Descriptions section.

Overtemperature Protection
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To provide protection in a fatlcondition, the unitis
equipped with a thermal shutdown circuit. Thenit will shut
down if the overtemperature threshold 0135 °C(typ) is
exceeded at the thermal reference point:d&. Once the unit
goes into thermal shutdown iwill then wait to cool before
attempting to restart.

Digital Adjustable Overcurrent Warning /Shutdown
Please see the Digital Feature Descriptions section.

Digital Temperature Status via PMBus
Please see the Digital Feature Descriptions section.

Digitally Adjustable Output Over and Under \bltage
Protection

Please see the Digital FeatureDescriptions section.
Input Undervoltage Lockout

At input voltages below the input undervoltage lockout limit
module operationfor the associated outputis disabled. The
module will begin to operate at an input voltage above the

undervoltage lockout turron threshold.

Digitally Adjustable Input Undervoltage Lockout
Please see the Digital Feature Descriptions section.
Digitally Adjustable Power GoodThresholds
Please see the Digital Feature Descriptions section.
Synchronization ] )
the S pin signal with
Themodule switching frequencyis capable of being
synchronized toan external sigral frequencywithin a
specified range Synchronizationis done by usingthe
external signal applied to the SYNC pin of the moduale
shown in Fig. 3, with the converter being synchronized by
the rising edge of the external signal.heElectrical
Specifications table specifies the requirements of the

external SYNGignal. If the SYNC pin is not used, the module
should free run at the default switchindgrequency.

MODULE

@ SYNC

TLE

Figure 35. External source connections to synchronize
switching frequency of the module.

@ SIG_GND

Measuring Output Current, Output Voltage and
Input Voltage

Please see the Digital Feature Descriptions section.
Digital Compensator

The TJT170 module uses digital control to regulate the
output voltage. As with all POL modules, external capacitors
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are usually added to the output of the module for two
reasons: to reduce output ripple and noise and to reduce
output voltage deviations from the steadystate value in the
presence of dynamic load current changes. Adding external
capacitance however affects the voltage control loop of the
module, typically causing the loop to slow down with
sluggish response. Larger values of @hal capacitance
could also cause the module to become unstable.

The TJT170 comes with default compensation values
programmed into the nonvolatile memory of the module.
Thesedigital compensationvaluescan be adjusted
externally to optimize transient@sponse and also ensure
stability for a wide range of external capacitance, as well as
with different types of output capacitance. This can be done
by two different methods.

1. By allowing the user to select among several ptened
compensation choices to skect the one most suited to
the transient response needs of the loadhis selection is
made via a resistor RTune connected between the
RTUNE and SIG_GND pins as shown in FigT8ble 2
shows various pretuned compensation combinations
recommended for vaious external capacitor
combinations.

2. Using PMBus to change compensation parameters in the
module.

Note that during initial startup of the module, compensation
values that are stored in norvolatile memory are used. If a
resistor RTune is connected to thmodule, thenthe
compensation values are changed to ones that correspond

to the value of RTUNE. If RTUNE is open however, no change

in compensation values is made. Finally, if the user chooses
to do so, they can overwrite the compensation values via
PMBuscommands.

Recommended values of Rnefor different output capacitor
combinations are given in Tabl&. If no RTUNE is used, the
default compensation values are used.

The TJT170 préuned compensation can be divided into
three different banks (COMPCOMP2, COMP3) that are
available to the user to compensate the control loop for
various values and combinations of output capacitance and
to obtain reliable and stable performance under different
conditions. Each bank consists of 20 different sets of
compensation coefficients precalculated for different

values of output capacitance. The three banks are set up as
follows:

 COMP1: Recommended for the case where all of the
output capacitance is composed of only ceramic
capacitors. The range oéxternal output capacitance is
from 1470 pF to a maximum valueof 17640uF)

April 20, 2018
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1 COMR: For the most commonly used mix of ceramic
and polymer type capacitors that have higher output
capacitance in a smaller size. The range of output
capacitance is from2564 uF to a maximum of30564 uF.
This is the combination of output capacitance and
compensation that can achieve the best transient
response at lowest cost and smallest size. For example,
with the maximum output capacitanceof 12 x 47uF
ceramics + 25 x 100QF polymercapacitors, and
selecting RTUNES3&k Y, transient
low as25mV, for a 5046 load step (0 to 8B).

1 COMB: Suitable for a mix of ceramic and higher ESR
polymers or electrdytic capacitors, with output
capacitance ranging from a minimunmof 2204 uFto a
maximum of 30084uF.

Selecting Runeaccording to Table 2 will ensure stable
operation of the module with sufficient stability margin as
well as yield optimal transient responsélso, see section on
Power Module Wizard after Table 2.

In applications with tight output voltage limits in the presence
of dynamic current loading, additional output capacitance

will be required. Tabl& lists recommended values oRrunein
order to meet 2% output voltage deviation limits for some
common output voltages in the presence of a85A to 170A
step change (50% of full load), with an input voltage of 12V.
Please contact your GE technical representative to obtain
more details of this feature as well as for guidelines on how
to select the right value oexternal RTUNE to tune the module
for best transient performance and stable operation for other
output capacitance values. Simulation models are also
available via the GE Power Module Wizard to predict stability
characteristics and transient response.

RTUNE @—

RTUNE

SIG_GND @—

Figure 36. Circuit diagram showing connection of Rruneto
tune the control loop of the module.
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Table 2.RecommendedRruneCompensation.

Output Number of Output Total Output Rrune Rrune

Capacitance Type Capacitors** Capacitance (UF)** r e si st Index
Default Compensation Values OPEN 375 2 37 150
Ceramic 10 x 47uF + 10 x 10QF 1398 29.1 0 375 2 37 150
Ceramic 12 X 47pF 12 x 100F 1644 88.7 1 441 3 44 150
Ceramic 14 X 47pF + 14 100F 1890 150 2 506 3 51 150
Ceramic 16 X 47pF + 1& 100 2136 213 3 572 3 57 150
Ceramic 19 x 47uF + 1% 100F 2505 280 4 671 3 67 150
Ceramic 22 X 47UF + 2X 100 F 2874 348 5 770 4 77 150
Ceramic 25 X 47UF + 2% 100F 3243 417 6 869 4 87 150
Ceramic 28 X 47pF + 2& 100 3612 493 7 968 4 97 150
Ceramic 31 x 47pF + 3% 1004 3981 569 8 1067 4 107 | 150
Ceramic 34 x 47pF + 34 100 4350 642 9 1166 4 117 | 150
Ceramic 38 x 47puF + 3& 1004 4842 723 10 | 1297 5 130 | 150
Ceramic 42 X 47uF + 4% 100pF 5334 806 11 | 1429 5 143 | 150
Ceramic 48 x 47uF + 4& 100F 6072 898 12 | 1627 5 163 | 150
Ceramic 55 x 47uF + 5% 1004 6933 938 13 | 1858 5 186 | 150
Ceramic 63 X 47uF + 6% 1004 7917 1090 14 | 2121 6 212 | 150
Ceramic 72 X 47y 72x 100uF 9024 1180 15 | 2418 6 242 | 150
Ceramic 82 x 47uF + 8% 1004 10254 1290 16 | 2748 7 275 | 150
Ceramic 93 x 47uF + 9% 1004 11607 1400 17 | 3110 7 311 | 150
Ceramic 105 x 47pF + 10% 100pF 13083 1520 18 | 3506 7 351 | 150
Ceramic 120 x 47pF + 1206 100pF 14928 1640 19 | 4000 8 400 | 150
Ceramic + Polymel| 12 x 47pF+ 2 x 1000pF 2672 1760 20 501 3 300 | 220
Ceramic + Polymel| 12 x 47uF+ 3 x 1000y 3672 1890 21 688 3 413 | 220
Ceramic + Polymel| 12 x 47pF+ 4 x 1000 F 4672 2030 22 876 3 525 | 220
Ceramic +Polymer| 12 x 47uF+5 x 1000F 5672 2150 23 [ 1063 | 4 638 | 220
Ceramic + Polymel| 12 x 47pF + & 1000 6672 2320 24 | 1250 4 750 | 220
Ceramic + Polymel| 12 x 47puF + & 1000F 7672 2460 25 (1438 | 4 860 | 220
Ceramic + Polymel| 12 x 47puF + & 1000F 8672 2640 26 [ 1625| 5 975 | 220
Ceramic + Polymel| 12 x 47uF + % 1000 F 9672 2840 27 |1813| 5 1088 | 220
Ceramic + Polymerl 12 x 47uF + 1& 1000~ 10672 3010 28 | 2000 5 1200 | 220
Ceramic + Polymerl 12 x 47uF + 1% 1000~ 11672 3200 29 2187 5 1312 | 220
Ceramic + Polymel| 12 x 47uF + 1% 10001F 12672 3400 30 | 2375 5 1425 | 220
Ceramic + Polymel| 12 x 47uF + 1% 10001F 13672 3650 31 | 2562 6 1537 | 220
Ceramic + Polymel| 12 x 47uF + 1% 10001F 15672 3880 32 | 2937 6 1762 | 220
Ceramic + Polymelf 12 x 47uF + 1% 10001F 17672 4120 33 | 3312 6 1987 | 220
Ceramic + Polymel| 12 x 47uF + 1% 10004F 19672 4420 34 | 3687 7 2212 | 220
Ceramic + Polymel| 12 x 47uF + 2X 10004F 21672 4700 35 | 4061 7 2437 | 220
Ceramic + Polymelf 12 x 47pF + 2% 1000uF 23672 5050 36 | 4436 7 2662 | 220
Ceramic + Polymell 12 x 47uF + 2% 10001F 25672 5360 37 | 4811 8 2887 | 220
Ceramic + Polymell 12 x 47uF + 2% 10001F 27672 5760 38 | 5186 8 3112 | 220
Ceramic + Polymelf 12 x 47uF + 3 10001F 30672 6120 39 | 5748 8 3449 [ 220

** Total output capacitance includes the capacitance inside the moduleis4x 47 OF (3mY ESR) .
Note: The capacitors used in the digital compensation Loop tables are 4#F/3 MYESR ceramic, 100uF/ 3.
1000+F/6mY ESR polymer capacitor and820uF/19 mY ESR Pol ymer capacitor.
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Table 2 (continued) Rrunecompensation table

Output Capacitance Number of Output Total Output Rruneresistor  Rrune
Type Capacitors** Capacitance (uF)** (Y) Index
Ceramic +Electrolytic | 12 x 47uF+ 2 x820uF 2312 6570 40 176 2 176 220
Ceramic +Electrolytic | 12 x 47F+ 3 x820uF 3312 7060 41 238 3 238 220
Ceramic +Electrolytic | 12 x 47uF+ 4 x 820uF 3952 7590 42 301 3 301 220
Ceramic +Electrolytic | 12 x 47pF+5 x 820uF 4772 8160 43 363 3 363 220
Ceramic +Electrolytic | 12 x 47uF + & 820uF 5592 8870 44 426 4 426 220
Ceramic +Electrolytic | 12 x 47uF + & 820uF 6412 9530 45 488 4 488 220
Ceramic +Electrolytic | 12 x 47uF + & 820uF 7312 10400 46 550 4 550 220
Ceramic +Electrolytic | 12 x 47uF + %X 820uF 8052 11300 47 613 4 613 220
Ceramic +Electrolytic | 12 x 47uF + 1& 820uF 8872 12400 48 675 5 675 220
Ceramic +Electrolytic | 12 x 47uF + 1X 820uF 9692 13700 49 738 5 738 220
Ceramic +Electrolytic | 12 x 47uF + 1X 820uF 10512 15000 50 800 5 800 220
Ceramic +Electrolytic | 12 x 47uF + 14 820uF 12152 16700 51 925 5 925 220
Ceramic +Electrolytic | 12 x 47uF + 16& 820uF 13792 18700 52 1050 6 1050 | 220
Ceramic +Electrolytic | 12 x 47uF + 1& 820uF 15432 21000 53 1174 6 1174 | 220
Ceramic +Electrolytic | 12 x 47uF + 2 820uF 17072 24000 54 1299 6 1299 | 220
Ceramic +Electrolytic | 12 x 47uF + 2X 820uF 19532 28000 55 1486 7 1486 | 220
Ceramic +Electrolytic | 12 x 47uF + 26& 820uF 21992 33000 56 1674 7 1674 | 220
Ceramic +Electrolytic | 12 x 47uF + 2% 820uF 24452 40200 57 1861 8 1861 | 220
Ceramic +Electrolytic | 12 x 47uF + 3% 820uF 26912 50500 58 2048 8 2048 | 220
Ceramic +Electrolytic | 12 x 47uF + 36& 820uF 30192 68000 59 2298 8 2298 | 220
** Total output capacitance includes the capacitance inside t
Note: Thecapacitors used in the digital compensation Loop tables are 4#F/3mYESR ¢ era mi c, 100uF/ 3. 2mY
1000¥F/6mYESR pol ymer capaci t oElecteolytid cafazitoru F/ 19 mY ESR
Power Module Wizard
GE offers a free web based easy to use tool that help users simulate the Tunable Loop performance of the TJT170. Go to
http://ge.transim.com/pmd/Home _and sign up for a free account and use the module selector tool. The tool also offers
downloadable Simplis/Simetrix models that can be used to assess transient performance, module stability, etc.
Bi n 0Ridn safiingdusing the models available through Power Module Wizard
TheTJT170 module has a builtin non-linear compensation adjustment to speed up its transient response to dynamic loading
conditions. When the module senses a load transition in progress, it automatically adjusts the KD, Kl, KP settings to higher
values and then reverts to the values set before the transient conditions. The adjusiment of the PID coefficients is as follows:
B i ndUSex get values based on RTUNE or programmed B i ndCorirdller adjusted values for duration of transient
KD Kl KP KD Kl KP
A B X 1.5x A 2xB 2xC
For determining the voltage response to a current load transient, it is more accurate to use the B i n setiing$corresponding
to the selected KD, KI, KP values. For Loop Stability Simulat
used.
April 20, 2018 ©2017 General Electric Company. All rights reservec Pagel7
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Digital Feature Descriptions
PMBus Interface Capability

Thel70ATeraDLynxpower modules have a PMBus

interface that supports both communication and control.

The PMBus Power Management Protocol Specification can
be obtained fromwww.pmbus.org The modules support a
subset of versionl.1 of the specification (see Tabkefor a

list of the specific commands supported). Most module
parameters can be programmed using PMBus and stored as
defaults for later use.

Communication over the module PMBus interface suppart
the Packet Error Checkin(PEC) scheme. The PMBus master
must generate the correct PEC byte for all transactions, and
check the PEC byte returned by the module.

The module also supports the SMBALERT# response
protocol whereby the module can alert the bus master if it
wants to talk. For more information on the SMBus alert
response protocol, see the System Management Bus
(SMBus) specification.

The module has norvolatile memory that is used to store
configuration settings. Not all settings programmed into the
device are automaticaly saved into this nonvolatile
memory, only those specifically identified as capable of
being stored can be saved (see Tabddor which command
parameters can be saved to notvolatile storage).

PMBus Data Format

For commands that set thresholds, voltagesr report such

The value is of the number is then given by
Value = Mantissa x Fxponent
PMBus Addressing

The power modulds addressed through the PMBus using a
device address. The modulsupports 128 possible
addresses (0 td 27 in decimal) whichcan be set using
resistors connected from the ADDRO and ADDR1 pins to
SIG_GND. Note thi@ome of these addresses (0, 1, 2, 3, 4, 5,
6,7,8,9,10, 11 12, 40, 44, 45, 55 in decimal) are reserved
according to the SMBus specification and may not be
useable. Tle address isset in the form of two octal (0 to 7)
digits, with each pin setting oneligit. The ADDR1 pisets

the high order digit and ADDRS€etsthe low order digit. The
resistor values suggested for eactigit are shown in Table
(E96 series resistors are recommendgdNote that if either
address resistor value is outside the range spiéed in Table
4, the module will respond to address 127.

The user must know which?C addresses are reserved in a
system for special functions and set the address of the
module to avoid interfering with other system operations.
Both 100kHz and 400kHz buspeeds are supported by the
module.Connection for the PMBus interface should follow

the High Power DC specifications given in section 3.1.3 in the
SMBus specification V2.0 for the 400kHz bus speed or the

Low Power DC specifications in section 3.1.2. The complete
SMBus specification is available from the SMBus web site,

smbus.org

quantities, the module supports ADDRl._é data for mat
among the three data formats supported by PMBughe

Linear Data Format is a twebyte value withan 1tb i t , t wo 0 § ADDRO @—

complement mantissaanda% i t, twods compl en

exponent. The formabf the two data bytes is shown below: Raooro | |Radort

|<— Data Byte High—>|<—Data Byte Low—>| SIG_GND @

[7]6]5]4[3] [2[1][o]7]6[5]4]3[2]1]0]

mgéponentﬂ WMantissa —>|

Table 3
PMBus Address Table

ADDR1 Resistor Values

ADDRO Resistor

Figure 37. Circuit showing connection of resistors used to
set the PMBus address of the module.

499K | 154k | 27.4K | 41.2K | 54.9K | 71.5K | 90.9K

Values

4.99K 1 13 25 37 49 61 73 85 97 109 121
15.4K 2 14 26 38 50 62 74 86 98 110 122
27.4K 3 15 27 39 51 63 75 87 99 111 123
41.2K 4 16 28 40 52 64 76 88 100 112 124
54.9K 5 17 29 41 53 65 77 89 101 113 125
71.5K 6 18 30 42 54 66 78 90 102 114 126
90.9K 7 19 31 43 55 67 79 91 103 115 127
110K 8 20 32 44 56 68 80 92 104 116 64
137K 9 21 33 45 57 69 81 93 105 117 64
162K 10 22 34 46 58 70 82 94 106 118 64
191K 11 23 35 47 59 71 83 95 107 119 64
232K 12 24 36 48 60 72 84 96 108 120 64
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Operation (01h)

This is a paged register. The OPERATION command can be
used to turn the module on or off in conjunction with the
ON/OFF pin input. It is also used to margin up or margin
down the output voltage

PMBus Enabled On/Off

The module can also be tuned on and off via the PMBus
interface. The OPERATION command is used to actually turn
the module on and off via the PMBus, while the
ON_OFF_CONFIG command configures the combination of
analog ON/OFF pin input and PMBus commands needed to
turn the moduleon and off.Bit [7] in the OPERATION
command data byte enables the module, with the following
functions:

0 : Outputis disabled
1 : Outputis enabled

This module uses the lower five bits of the ON_OFF_CONFIG
data byte to set various ON/OFF options #sllows:

4 | 3 | 2 |
rlw rlw rlw

Access r r
Function PU | CMD| CPR| X CPA
Default Value 1 0 1 X 1

PU: Sets the default to either operate any time input power

is present or for the ON/OFF to be controlled by the analog
ON/OFF input and th®MBus OPERATION command. This bit
is used together with the CP, CMD and ON bits to determine
startup.

Action
Module powers up any time power is
0 present regardless of state of the analog
ON/OFF pin
Module does not power up until
commanded bythe analog ON/OFF pin ang
the OPERATION command as programme
in bits [2:0] of the ON_OFF_CONFIG regis

Bit Value |

CMD: The CMD bit controls how the device responds to the
OPERATION command.

Bit Value | Action

0 Module ignores the ON bit in the
OPERATIOddmmand

1 Module responds to the ON bit in the
OPERATION command

CPR: Sets the response of the analog ON/OFF pin. This bit is
used together with the CMD, PU and ON bits to determine
startup.

Bit Value | Action
Module ignores the analog ON/OFF pireg.
0 ON/OFF is only controlled through the

PMBUS via the OPERATION command
Module requires the analog ON/OFF pin to
be asserted to start the unit

April 20, 2018
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CPA: Sets the actioaf the analog ON/OFF pin when turning
the controller OFF. This bit is internally readd cannot be
modified by the user

PMBus Adjustable Soft Start Rise Time

The soft start rise timeof module output is adjustablan the
module via PMBus. The TON_RISE commeawdl setthe rise
time in ms, and allows choosing soft start times between
and 1000ms. Rise time below 1fhsec may cause the
module toovershoot its voltage setpoint during startup

Output Voltage Adjustment Using the PMBus

Two PMBus commands are available to change the output
voltage setting. The first, VOUT_COMMAND can set the
output voltage directly. The second, VOUT_TRIM is used to
apply an offset to the commanded output voltage.

Since the output voltage can be set using an external RTrim
resistor as well, an additional PMBus command
MFR_VOUT_SET_MODE is usddltéhe module wheher

the VOUT_COMMANDdUsed to directly set output voltage

or whether RTrim is to be used. MFR_VOUT_SET_MGOBE

set to where bit position7 is setat 1, then VOUT_COMMAND
is ignored and output voltage is set solely by RTrithbit 7 of
MFR_VOUT_SETOME is set to 0, then output voltage is set
using VOUT_COMMAND, and the value of RTrim is only used
at startup to set the output voltage.

The secondutput voltage adjustment command

VOUT_TRIM works in either casepimvide a fixed offset to

the output voltage. This allows PMBus adjustment of the
output voltageirrespective of howMFR_VOUT_SET_MODE is
setand allows digital adjustment of the output voltage

setting even when RTrim is used.

For all digitalcommands usel to set or adjust the output
voltage via PMBus, the resolution @8pV.

Output Voltage Margining Using the PMBus

The output voltage of the module can be margined via
PMBus betweerd.6and 1.5V. The margining voltage can be
adjusted in98uVsteps.

PMBus Agustable Overcurrent Warning

The module can provide an overcurrent warning via the
PMBus. The threshold for the overcurrent warning can be
set using the parameter IOUT_OC_WARN_LIMIT. This
command uses the oOLinearéo
data word where the upper five bits [7:3] of the high byte
represent the exponent and the remaining three bits of the
high byte [2:0] and the eight bits in the Vo byte represent
the mantissa.The value of the IOUT_OC_WARN_LIMIT can
be stored to nonvolatile memory usimg the
STORE_DEFAULT_ALL command.

Temperature Status via PMBus

The moduleprovides information related to temperature of
the module through standardized PMBus commands.

Commands READ_TEMPERATURE1, READ_TEMPERATURE_2

are mapped tomodule temperatureand internal
temperature of the PWM controller, respectively. The
temperature readings are returned in °C and in two bytes.

Pagel9
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PMBus Adjustable Output Over,Under Voltage
Protection

The modulehas output over and under voltage protection
capability. The PMBuicommand VOUT_OV_FAULT_LIMIT is
used to set the output over voltage threshold'he default
value is configured to be 12.5% of the commanded output.
The command VOUT_UV_FAULT_LIs&Ethe threshold

that detectsan output under voltage fault The default

values are87.5% ofthe commanded output voltage. Both
commands use two data bytes formattedn the Linear
format.

PMBus Adjustable Input Undervoltage Lockout

The moduleallows adjustment of the input under voltage
lockout and hysteresis. The command VIN_ON allows setting
the input voltage turn on threshold, while the VIN_OFF
command setsthe input voltage turn off threshold. For the
VIN_ONcommand possible values are 7 to 14&hd for the
VIN_OFEommand, possible values aré.75Vto 14V . Both
VIN_ON and VIN_OFF commandset hkei near 6
with two data bytes.

Measurement of Output Current, Output Voltage
and Input Voltage

The module can measur&ey module parameters such a
output current, outputvoltage and input voltage and
provide this information through the PMBus interface.

Measuring Output Current Using the PMBus

The module measure output current by usinga signal
derived from the switching FET current3hecurrent gain
factor is accessed using théOUT_CAL_GAIN command, and
consists of two bytes in thetinear data format During
manufacture,each module is calibrated by measuring and
storing the current gain factor into nonvolatile storage.

The current measurement accuracys alsoimproved by
each module being calibrated during manufacture with the
offset in the current reading. The IOUT_CAL_OFFSET
command is used to store and read the current offset. The
READ_IOUT command provisienodule average output
current information. This command only suppo” positive
output current, i.ecurrent sourced from the module. If the
converter is sinking current a reading of 0 is provided. The
READ_IOUT command retwsitwo bytes of data in the
Lineardata format.

Measuring Output Voltage Using the PMBus

Themodule provides output voltage information using the
READ_VOUT command. The commandurns two bytes of
data in Linear format.

Measuring Input Voltage Using the PMBus

Themodule provides inputvoltage information using the
READ_VIN command. The commangturns two bytes of
data in the Linearformat.

Reading the Status of the Module using the PMBus

April 20, 2018
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Themodule supportsa number of status information
commands implemented in PMBus. A 1 in the bit position
indicates the fault that is flagged.

STATUS_BYTE: Returns one byte of information with a
summary of the most critical device faults.

Bit Default
Position e Value
7 X 0
6 OFF 0
5 VOUT Overvoltage 0
4 IOUT Overcurrent 0
3 VIN Undervoltage 0
2 Temperature 0
1 CML (Comm. Memory Fault) 0
0 None of the above 0

STATUS_WORD: Returns two bytes of information with a
summary of the modul eds

Low Byte

Position Value

7 X 0

6 OFF 0

5 VOUT Overvoltage 0

4 IOUT Overcurrent 0

3 VIN Undervoltage 0

2 Temperature 0

1 CML (Comm. Memory Fault) 0

0 None of the above 0

High Byte

Bit Default
Position AR Value

7 VOUT fault or warning 0

6 IOUT fault or warning 0

5 X 0

4 X 0

3 POWER_GOOD# (is negated) 0

2 X 0

1 X 0

0 X 0

STATUS_VOUReturns one byte of information relating to

the status of the modul eds
Bit ‘ Flag ‘ Default
Position Value
7 VOUT OV Fault 0
6 VOUT_OV_WARNING 0
5 VOUT_UV_WARNING 0
4 VOUT UV Fault 0
3 X 0
2 X 0
1 X 0
0 X 0

STATUS_IOUReturns one byte of information relating to
the status of the modul efs
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Bit Flag ‘ Default ‘
Position Value
7 I0UT OC Fault 0
6 X 0
5 I0UT OC Warning 0
4 X 0
3 X 0
2 X 0
1 X 0
0 X 0

STATUS_TEMPERATURELUrNs one byte of information
relating to the status of
faults.

Default
Value

Bit
Position

OT Fault 0
OT Warning

Flag

(I SHAENTS T EN
XXX X[ XX
o|lo|o|ojo|o|o

STATUS_CMReturns one byte of information relating to the
communi

status of the modul eds
Bit Flag Default ‘
Position Value
7 Invalid/Unsupported Command 0
6 Invalid/UnsupportedData 0
5 Packet Error Check Failed 0
4 Memory Fault Detected 0
3 X 0
2 X 0
1 Other Communication Fault 0
0 X 0

MFR_SPECIFIC_:®eturns information related to the type of

module and revision number. Bits [7:2] in the Low Byte
indicate the module type@01110corresponds to theTJT170
series of module), while bits [7:8] the high byteindicate

the revision number of the module.

April 20, 2018
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Low Byte
Bit = Default
Position 9 Value

7:2 Module Name 001110
1:0 Reserved 10

High Byte
Bit Flag Default
Value
None
000

Position
7:3 Module RevisioiNumber

2:0 Reserved

User—Programmabl? Compensation Coefficients
modufY eos emBerature re

The output voltage control compensation coefficients can
be changed by the user via PMBus commands. On startup,
the module uses stored values of the four compensation

parameters KD, KI, KP and ALPHA. If the module detects a

valid value of RTUNE connected the module, the values of

KD, KI, KP and ALPHA are then changed to the appropriate

values. Beyond this, the user can use the PMRBsnmands

listed below to overwrite the values of KD, KP, Kl and ALPHA.

MFR_SPECIFIKR Allows the user to program the vaie of
the KP compensation coefficient. The allowed range-is
32768 to 32767. The entire 16 bits are used to enter this
range of integer values 1in
For stable operation, the maximum allowed value is 10922
cation related faults.

MFR_SPECIFIK: Alows the user to program the value of
the KI compensation coefficient. The allowed range-is
32768 to 32767. The entire 16 bits are used to enter this
range of integer values in
For stable operation, the maximum allowed vaé is 10922

MFR_SPECIFIKD Allows the user to program the value of
the KD compensation coefficient. The allowed range-is
32768 to 32767. The entire 16 bits are used to enter this
range of integer values in
For stable omration, the maximum allowed value is 10922

MFR_SPECIFISBLPHAAllows the user to program the value

t

t

t

of the ALPHA compensation coefficient. The allowed range is
-256 to 256. The entire 16 bits are used to enter this range of

integer val uementibinarytfomatd s
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Summary of Supported PMBus Commands
Please refer to the PMBus 1.1 specification for more details of these commaRds the registers where a range is specifiedny
value outside the range is ignored and the module continues to use the previous value

Table4
. o Non-Volatile
Command Brief Description Memory Storage
Turn Module on or off. Also used to margin the output voltage
Format Unsigned Binary
o1 OPERATION Bit Position 7 6 5 4 3 2 1 0 YES
Access riw r riw | rlw | riw | rlw r r
Function On X Margin X X
Default Value 1 0 0o J] oJoTJo X X
Configures the ON/OFF functionality as a combination of analog ON/OFF pin and
PMBus commands
Format UnsignedBinar
02 ON_OFF_CONFIG Bit Position 7 6 5 4 3 2 1 0 YES
Access r r r riw riw riw r r
Function X X X pu | cmd | cpr X cpa
Default Value 0 0 0 1 0 1 X 1
03 CLEAR_FAULTS Clez_-lr any fault bits tha_t may have been set, also releases the SMBALERT# signal i
device has beerasserting it.
Used to control writing to the module via PMBus. Copies the current register setting
the module whose command code matches the value in the data byte into neolatile
memory (EEPROM) on the module
Format UnsignedBinar
Bit Position 7 6 5 4 3 2 1 0
Access rlw | riw | riw X X X X X
Function bit7 | bité | bit5 X X X X X
Default Value 0 0 0 X X X X X
10 WRITE_PROTECT  |Bit5: 08 Enables all writes as permitted in bit6 or bit7 YES
1 & Disables all writes except the WRITE_PROTECT, OPERATION
and ON_OFF_CONFIG (bit 6 and bit7 must be 0)
Bit 6: 08 Enables all writes as permitted in bit5 or bit7
1 & Disables all writes except for the WRITE_PROTECT and
OPERATION commands (bit5 and bit7 must be 0)
Bit7: 00 Enables all writes as permitted in bit5 or bité
1 8 Disables all writes except for the WRITE_PROTECT command
(bit5 and bité must be 0)
1 STORE DEFAULT ALL Copes all current register settings in the module into nevolatile memory (EEPROM)
- - on the module. Takes about 50ms for the command to execute.
12 RESTORE DEFAULT All Restores all current register settings in the module from values in the moduén-
- — "|volatile memory (EEPROM)
The module has MODE set to Linear and Exponent setlt#. These values cannot be
changed
Bit Position 7 6 5 4 3 2 1 0
20 VOUT_MODE Access r r r r r r r r
Function Mode 26s c o mpxboment n {
Default Value o JoTJo 1 JoJ o] 1] o
Setdesired output voltage. Only 1bit unsigned mantissad implied exponent of-14
er VOUT_MODE commandalid range ig0.6to 1.5V
Format Unsigned Mantissa
Bit Position 15 14 13 12 11 10 9 8
Access riw riw riw riw riw riw riw riw
21 VOUTCOMMAND Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | rlw | riw | rlw | riw | rlw
Function Mantissa
Default Value Variable
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Table 4 (continued)

go?jxe Command Brief Description Mgﬁg-r;/osliélrlzge
Apply a fixed offset voltage to the set output voltage from either the RTrim resistor or the
VOUT_COMMANDnplied exponent of-14 per VOUT_MODE command.
Allowed range is +300mV.
Format Linear, twods compl g
Bit Position 15 14 13 12 11 10 9 8
Access rlw rlw rlw rlw rlw rlw rlw rlw
22 VOUT_TRIM Function Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access r'w | rlw | rlw | rlw | rlw | rlw | riw | riw
Function Mantissa
Default Value 0 J]oJ]oJ]oJoJJoJJo]o
Applies an offset to theeommanded output voltage to calibrate ouerrors insetting module
output voltage (between-100mV and 400mV)and when output voltage is set vithe PMBus
command VOUT_COMMANR1) Implied exponent of14 perVOUT_MODE command.
Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access riw r r r r r r r
23 VOUT_CAL_OFFSET Function Mantissa YES
Default Value Variable based on factory calibration
Bit Position 7 6 5 4 3 2 1 0
Access r r'w | riw | rlw | riw | rlw | riw | riw
Function Mantissa
Default Value Variable based on factory calibration
Sets the target vdtage for margining the output highlmplied exponent of-14 per
VOUT_MODE commanAllowed range i€0.6to 1.5V
Format L i n e arcomplemeatdisary
Bit Position 15 14 13 12 11 10 9 8
Access r'w | riw | rlw | riw | riw | rlw | riw | riw
25 VOUT_MARGIN_HIGH Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | riw | rlw | riw | riw
Function Mantissa
Default Value Variable
Sets the target voltage for margining the aput low. Implied exponent of-14 per
VOUT_MODE commanéllowed range i€.6to 1.5V.
Format Linear, twod6s compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r'w | rl'w | rlw | rlw | rlw | rlw | riw | riw
26 VOUT_MARGIN_LOW,| Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | rlw | rlw | riw | rlw | riw | riw
Function Mantissa
Default Value Variable
Sets the value of input voltage at which the module turns oEBxponents fixed at-6. Allowed
range is 7 to 14V.
Format Linear, twobs compl g
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r/w rlw
35 VIN_ON Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 0 1
Bit Position 7 6 5 4 3 2 1 0
Access r/w riw riw riw rlw riw riw rlw
Function Mantissa
Default Value 1 J1JoJoJoJoJloTJo
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Table 4 (continued)
Command Brief Description NEATEEE
Memory Storage
Sets the value of input voltage awvhich the module turns off Exponent is fixed at6.
Allowed range is 6.75 to4V.
Format Linear, twobs compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r/w r/w
36 VIN_OFF Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 0 1
Bit Position 7 6 5 4 3 2 1 0
Access r/w riw riw riw riw riw riw riw
Function Mantissa
Default Value 1 J]oJ1]1JoJoJo]Jo
Applies a gain correction to the REABDUT command results to calibrate out gain errors
module measurements of the outputurrent. The number in this register is divided by 81
to generate the correction factorAllowed range is 6553 to 9830.
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r riw
38 IOUT_CAL_GAIN Function Integer YES
Default Value Variable based on factory calibration
Bit Position 7 6 5 4 3 2 1 0
Access riw | riw | riw | riw | riw | rlw | riw | rlw
Function Integer
Default Value Variable based on factoryalibration
Returns the value of the offset correction term used to correct the measured output
current. The exponent is fixed aR. The allowed range is50 to +50A.
Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r riw r r
39 IOUT CAL OFFSET Function Exponent Mantissa YES
- Default Value 1 1 1 1 0 Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r'w | riw | riw | rlw | riw | rlw
Function Mantissa
Default Value Variable based on factory calibration
Sets the voltage level for an output overvoltage faultmplied exponent of-14 per
VOUT_MODE commandllowed range i€0.6to 2V.Triggers SMBALERT.
Format Linear, twods compli
Bit Position 15 14 13 12 11 10 9 8
Access rlw | riw | riw | riw | riw | riw | riw | riw
40 VOUT_OV_FAULT_LIMI Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | rlw | riw | rlw | rlw | riw | riw riw
Function Mantissa
Default Value Variable
Instructs the module on what action to take inesponse to an output overvoltage fault
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
41 |VOUT_OV_FAULT_RESP(Q Access riw riw | riw riw | riw r r r YES
Function 'ES]P T;P Rs2]| RSl Rs[ol| X | x | X
Default Value 1 0 1 1 1 0 0 0
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Table 4 (continued)
Non-Volatile

Command Brief Description Memory Storage

Sets the value of output voltage at which the module generates warning for owesltage.
Exponent is fixed at14. Allowed range i9.6to 2V.Triggers SMBALERT.

Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r/w r/w r/w
42 VOUT_OV_WARN_LIMIT Function Exponent Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r/w r/w r/w r/w r/w r/w r/w r/w
Function Mantissa
Default Value Variable

Sets the value of output voltage at which the module generates warning for unéesltage.
Exponent is fixed at14. Allowed range is 0.05 to 1.5Vriggers SMBALERT.

Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r/w r/w r/w
43 VOUT_UV_WARN_LIMIT| Function Exponent Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r/w r/w r/w r/w r/w r/w r/w r/w
Function Mantissa
Default Value Variable

Setsthe voltage level for an output undervoltagéault. Exponent is fixed at14. Allowed
range is 0.05 to 2VTriggers SMBALERT.

Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r rlw | riw | riw
44 VOUT_UV_FAULT_LIMIT Function Exponent Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | rlw | riw | rlw | riw | rlw
Function Mantissa
Default Value Variable
Instructs the module on what actiorto take in response to a output undervoltage fault
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
45 |VOUT_UV_FAULT_RESPQ Access riw | riw | riw | rlw | riw r r r YES
Function Tﬁp FE;P Rs[2]| Rs[1]|Rs0]] X | X | X
Default Value 1 0 1 1 1 0 0 0
Setsthe current level for an outpubvercurrent fault €an only be lowered below the
maximum of 185A) The exponent is fixed aR. Triggers SMBALERT.
Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r/w r/w
46 IOUT_OC_FAULT_LIMIT Function Exponent Mantissa YES
Default Value 1 1 1 1 0 0 1 0
Bit Position 7 6 5 4 3 2 1 0
Access r/w r/w riw riw riw riw riw riw
Function Mantissa
Default Value 1 [ 1] 1]JofJoJ1]olo
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Table 4 (continued)
Non-Volatile

Command ~  BrefDescripton yemory Storage

Sets the value of current level at which the module generates warning for ovemrant.
Allowed range is 0 to 18B.The exponent is fixed at2. Triggers SMBALERT.

Format Linear, twods compl €
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r/w
4A IOUT_OC_WARN_LIMIT| Function Exponent Mantissa YES
Default Value 1 1 1 1 0 0 1 0
Bit Position 7 6 5 4 3 2 1 0
Access r/w r/w r/w r/w r'w r'w r'w r'w
Function Mantissa
Default Value 1 J]oJ1JofJ1JoJoTJo

Setsthe temperature level above which ovetemperature fault occurs. Allowed range is 3
to 140°C.The exponent is fixed at Ofriggers SMBALERT.

Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r rlw r r
4F OT_FAULT_LIMIT Function Exponent Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access r/w r/w r/w r/w r/w r/w r/w r/w
Function Mantissa

Default Value 1 J]oJoJof[1]o]1T]o
Configures the over temperature fault response

Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
50 OT_FAULT_RESPONSH Access r'w | rlw | rlw | rlw | rlw r r r YES
Function FflS]P FF(JS]P Rsi2)| Rs[y| Rs[0]] X | x | X
Default Value 1 0 1 1 1 0 0 0

Sets the over temperature warning leveh °C. Allowed range is0&o 130°C.The exponent
is fixed at O.Valid values are from 30 130°C Triggers SMBALERT.

Format Linear, twodfs compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
51 OT_WARN_LIMIT Function Exponent Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw r/w r/w r/w riw rlw r/w
Function Mantissa

Default Value 0 [ 1 1] 1J]1]1J]ofJa1
Sets the input overvoltage fault limit. Exponent is fixed-& Allowedrange is 675 to 15V.
Triggers SMBALERT.

Format Linear, twods .compl ¢
Bit Position 15 14 13 | 12tr 11 10 9 8
Access r r r r r r rlw rlw
55 VIN_OV_FAULT_LIMIT Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 1 1
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw rlw r'w r'w rlw rlw rlw
Function Mantissa

Default Value 1 JoJ1JoJoJoJoTlJo
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Table 4 (continued)

Command Brief Description

Hex
Code

Memory Storage

Configures the VIN overvoltage fault response.
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
56 |VIN_OV_FAULT_RESPON Access riw riw riw riw riw r r r YES
Function E‘P F;;P RS2l RS RS[O]] X | X | X
Default Value 1 0 0 0 0 0 0 0
Sets the value of the input voltage that causes input voltage low warning. Exponent fixe|
at -6. Allowed ranges 675 to 15V.Triggers SMBALERT.
Format Linear, twods compl g
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r'w | riw
57 VIN_OV_WARN_LIMIT Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 1 1
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | rlw | riw | rlw | riw
Function Mantissa
Default Value i1 JoJoJoJoJoJoTJo
Sets the value of the input voltage that causes input voltage low warning. Exponent fixe|
at -6. Allowed range is 5 to 14\riggers SMBALERT.
Format Li ne arcomplemeotbisary
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r'w | riw
58 VIN_UV_WARN_LIMIT Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 0 1
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | rlw | riw | rlw | riw
Function Mantissa
Default Value 1 JoJ1JoJoJoJoTJo
Sets the value of the input voltage that causes an input undervoltage fault. Exponent fix
at -6. Allowed range is 5 to 14\riggers SMBALERT.
Format Linear, twodfs compl ¢
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r'w | riw
59 VIN_UV_FAULT_LIMIT Function Exponent Mantissa YES
Default Value 1 1 0 1 0 0 0 1
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | rlw | rlw | riw | rlw | riw
Function Mantissa
Default Value 1 J]oJ1JoJoJoJoTJo
Instructs the module orwhat action to take in response to an input undervoltage fault.
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
5A | VIN_UV_FAULT_RESPON Access r'w | riw | rlw | riw | riw r r r YES
Function F;lS]P FECJS]P RS2l RS[| RS}l X | X | X
Default Value 1 0 1 1 1 0 0 0
Sets the output voltage level at which the PGOOD pin is asserted higiplied exponent of|
-14 per VOUT_MODE commandllowed range is 0.260 1.65V.
Format Linear, twods compl g
Bit Position 15 14 13 12 11 10 9 8
Access r rlw rlw riw riw rlw rlw rlw
5E POWER_GOOD_ON Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw rlw riw riw rlw rlw rlw
Function Mantissa
Default Value Variable
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Table 4 (continued)

Command Brief Description Memory Storage
Sets the output voltage level at which the PGOOD pin isaieserted low. Implied exponent of
-14 per VOUT_MODE commandllowed range is 0.060 1.63V.
Format Linear, twods compl e
Bit Position 15 14 13 12 11 10 9 8
Access r riw rlw rlw riw riw riw riw
5F POWER_GOOD_OFH Function Mantissa YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | rlw | rlw | riw riw
Function Mantissa
Default Value Variable
Sets the delaytime in ms of the output voltage during startup. Allowed range is 0 t6d0ms.
Format Linear, twods compl e
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r riw riw
Function Exponent Mantissa
60 TON_DELAY Default Value 0 0 0 0 0 0 0 0 YES
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | riw | rlw | riw r/w
Function Mantissa
Default Value 0o J]oJoJoJoJJoJ1] o
Sets the rise timén msof the output voltage during startupThe exponent is fixed at 0.
Allowed range is %o 1000ms.
Format Linear, twods compl e
Bit Position 7 6 5 4 2 1 0
Access r r R r r r riw riw
61 TON_RISE Function Exponent Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | riw | rlw | riw r/w
Function Mantissa
DefaultVaue | 0 ] o J o J o J o] 1] o] 1
Sets the delay time in ms dhe output voltage duringturn-off. The exponent is fixed at 0.
Allowed range is 0 to @00ms.
Format Linear, twods comple
Bit Position 15 14 13 12 11 10 9 8
Access r r R r r r riw r/w
64 TOFF_DELAY Function Exponent Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | rlw | riw | rlw | riw r/w
Function Mantissa
Default Value o JoJoJoJoJoJ1TJ] o
Sets the fall time in ms othe output voltage during turroff. Exponent is fixed at QAllowed
range is 0 to DOOms.
Format Linear, twods compl e
Bit Position 15 14 13 12 11 10 9 8
Access r r R r r r r/w rlw
65 TOFF_FALL Function Exponent Mantissa YES
Default Value 0 0 0 0 0 0 0 0
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | rlw | rlw | rlw | riw r/w
Function Mantissa
Default Value 0 o JoTJo 0 1 [ o] 1
April 20, 2018 ©2017 General Electric Company. All rights reserve: Page28



GE

170A Teralbynx™ Nonlsolated DGDC PoweiModules
7Vdcal14Vvdc input; 0.6\Mc to 1.5vVdc output; 170AOutput Current

Table 4 (Continued)

Hex . o Non-Volatile
Code Command Brief Description Memory Storage
Returns one byte of information with a summary of the mostitical module faults
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
78 STATUS_BYTE Access r r R r r r r r
Flag X OFF |VOUT_OJ|IOUT_O{ VIN_U\] TEMAR CML |OTHE
Default Value Variable
Returns two bytes of information with a summary ofthrmo dul eds f aul t / w
Format Unsignedbinary
Bit Position 15 14 13 12 11 10 9 8
Access r r R r r r r r
Flag VOUT|IOUT_O{ INPUT X PGOOH X | X X
9 STATUS_WORD Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r R r r r r r
Flag X OFF |VOUT_OJ|IOUT_O(¢ VIN_UV TEMR CML|OTHER
Default Value Variable
Returns one byte of information with the
Format Unsigned Binary
Bit Position 7 6 5 4 312|110
A STATUS_VOUT Access r r r r r r r r
Flag VOUT_O VOUT_OV] VOUT_UV_ VOUT Uy X | X | X | X
Warn Warn
Default Value Variable
Returns one byte of information with the
Format Unsigned Binary
7B STATUS 10UT Bit Position 7 65|14 3 2111 0
- Access r rjir|r r r|r r
Flag IOUT OC| X | X | X| IOUT OC WARN X | X| X
Default Value Variable
Returns one byte of i nf or maibputeelateddaultsh {
Format Unsigned Binary
Bit Position 7 6 5 4 3(/2|1]0
7C STATUS INPUT Access r r r r rlr|r|r
- Flag VIN_OV_FAULVIN_OV_V VIN_UV_[VIN_ UV X | X | X | X
ARNING | WARNING _FAULT
Default Value Variable
Returns one byte of information with the
Format Unsigned Binar:
D STATUS TEMPERATL Bit Position 7 6 514 | 3] 2 110
- Access r r r r r r r r
Flag OT_FAULT OT_ WARN| X | X | X | X | X | X
Default Value Variable
Returns one byte of information with the
Format Unsigned Binary
Bit Position 7 6 5 4 13 2 1 0
7E STATUS_CML Access r r r r r r r r
Invalid | Invalid| PEC
Flag Command| Data | Fail X | X | X | Other Comm Faulw X
Default Value Variable
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Table 4 (Continued)

Command Brief Description A
Memory Storage
Returns the value of the input voltage applied to the module.
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Exponent Mantissa
88 READ_VIN Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Mantissa
Default Value Variable
Returns the value of the output voltage dhe module. Exponent is fixed atl4
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Mantissa
88 READ_VOUT Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Mantissa
Default Value Variable
Returns the value of the output current of the module.
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Exponent Mantissa
8C READ_IOUT Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Mantissa
Default Value Variable
Returns a module FET package temperature in °C.
Format L i n e arcomplemeotdisary
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Exponent Mantissa
8D READ_TEMPERATURE_1 Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Mantissa
Default Value Variable
Returns the module PWM controller temperature in °C.
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Exponent Mantissa
8E READ_TEMPERATURE 2 Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Mantissa
Default Value Variable
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Table 4 (Continued)

Command Brief Description

Memory Storage

Returns theswitching Frequency of the converter. The Frequency is in Kilohertz &
is read only, consisting of two bytes.

Format Lineart wods compl ement
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
95 READ_FREQUENCY Function Integer
Default Value 0 0 0 0 0 0 0 1
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Integer

Default Value 1 JoJoJ1JToJoJoTJo

Returns one byte indicating the module is compliant to PMBus Spec. 1.1

Format Unsigned Binary
98 PMBUS_REVISION Bit Position 7 6 5 4 3 2 1 0 YES
Access r r r r r r r r

Default Value 0 0 0 1 0 0 0 1

Value used to program specific proportional coefficient of the PID compensation
Block.Do not use value higher than 10922

Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access rlw rlw r/w r'w | rlw rlw rlw rlw
BO MFR_SPECIFIC_KP Function Integer YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw r/w r'w | rlw rlw rlw rlw
Function Integer
Default Value Variable

Value used to program specific integral coefficient of the PID compensation BlocH
Do not use value higher than 10922

Format Linear, twods compl e
Bit Position 15 14 13 12 11 10 9 8
Access rlw rlw r/w r’w | rlw rlw rlw rlw
B1 MFR_SPECIFIC_KI Function Integer YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw r/w rlw | rlw rlw rlw rlw
Function Integer
Default Value Variable
Value used to program specific differential coefficient of the PID compensati@ro
not use value higher than 10922
Format Linear, twods compl e
Bit Position 15 14 13 12 11 10 9 8
Access rlw rlw r/w r'w | rlw rlw rlw rlw
B2 MFR_SPECIFIC_KD Function Integer
- - Default Value Variable YES
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw r/w r'w | rlw rlw rlw rlw
Function Integer
Default Value Variable
Value used to program specific alpha value of the PID compensation block
Format Linear, twods compl ¢
Bit Position 15 14 13 12 11 10 9 8
Access rlw rlw r/w r'w | rlw rlw rlw rlw
B3 MFR_SPECIFIC_ALPHA Function Integer YES
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access rlw rlw rlw rlw rlw rlw rlw rlw
Function Integer
Default Value Variable
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Table 4 (Continued

Command Brief Description NV
Memory Storage
Returns module name information (read only)
Format Unsigned Binary
Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Reserved
Do MFR_SPECIFIC_00 | ™pefauitvaiue | 0 | 0 | 0 | 0 | 0 [ 0 [ 0 [ 0 YES
Bit Position 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function Module Name Reserved
Default Value o J]oJ1J1TJ1TJo o] o
Applies an offset to the READ_VOUT command results to calibrate out offset errors in
module measurements of the output voltage (betweeri25mV and +124mV). Exponent i
fixed at-14.
Format Linear, twods compl g
Bit Position 15 14 13 12 11 10 9 8
MFR_READVOUT_CAL Access rlw rlw rlw rlw r'w rlw r'w r'w
D4 FSET Function Mantissa YES
Default Value Variable based on factory calibration
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | riw | riw | riw | riw | riw | riw
Function Mantissa
Default Value Variable based on factory calibration
Applies an offset to theeommanded output voltage to calibrate ouerrors insetting module
output voltage (between-63mV and 62mV)when using Trim resistor Exponent is fixed at
-14.
Format Linear, twods compl g
Bit Position 15 14 13 12 11 10 9 8
b7 | MER VOUT CAL OFFS Access r'w | riw | riw | rlw | rlw | riw | rlw | 1w YES
- - N Function Mantissa
Default Value Variable based on factory calibration
Bit Position 7 6 5 4 3 2 1 0
Access r'w | riw | rlw | riw | riw | rlw | riw | riw
Function Mantissa
Default Value Variable based on factory calibration
Bit 7 used to determine whether output voltage is set using RTrim or the VOUT_COMMA4
Bit 7: 18 Output voltage is solely set by RTrim value and can be adjusted from set value
using the VOUT_TRIM command
Bit 7: 00 Output voltage is solely set by VOUT_COMMAND and can be adjusted from se
value using the VOUT_TRIM command.
Bit 0: Used to indicate whéter changes have been made to the Vout set point, PG On/Of
levels, margin levels or OV/UV fault/warning levels. A 1 in this position indicates that ong
more of the values have changed from the default. If this bit is 0, then the default values
D8 | MFR_VOUT SET_MOOused YES
Format Unsigned Binary
Bit Position 7 6 5 4 3 2 1 0
Access r/w riw | riw | riw | riw | riw | riw riw
VOUT_S
Flag T MODE X X X X X X |USER_CHANG
Default Value 1 0 0 0 0 0 0 0
DB MFR_FW_REVISION | Value used to program the firmware revision. This commaigiread only.
Format Linear, twods compl d
Bit Position 15 14 13 12 11 10 9 8
Access rlw r/w r/w r'w | rlw rlw rlw r/w
Function Integer 8 Major Version
Default Value Variable
Bit Position 7 6 5 4 3 2 1 0
Access rlw r/w r/w r'w | rlw rlw rlw r/w
Function Integer 8 Minor Version
Default Value Variable
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Table 4 (Continued)

Non-Volatile
Memory Storage

Command Brief Description

Returns the index derived from the resistor strapped to the RTUNE pin of the modRdege
is from 0 to 59.

Format Unsigned Binary
DD MFRRTUNE_INDEX Bit Position 7 6 5 4 3 2 1 0 YES
Access r r r r r r r r
Function Integer
Default Value Variable

Gets or sets the write protection status of various PMBus commands. When a bit is set,
corresponding PMBus command is write protected and can only be read.

Format Unsigned Binal

Bit Position 15 14 13 12 11 10 9 8
Access r r r r r r r r
Function Reserved

Default Value X X X X X X X X

DF | MFR_WRITE_PROTEQ| BiLPosition 7 6 5 4 3 2 1 0 YES
- - Access r r r r r/w rlw rlw rlw

Function Reserved Used

Default Value x | x [ x [ x 1 [ 1] 1] o0

Bit 0: ON_OFF_CONFIG

Bit 1:IOUT_OC_FAULT_LIMIT
Bit 2:0T_FAULT_LIMIT

Bit 3:0T_FAULT_RESP

Bits 4 8 15: Reserved

Read only command which returns 12 bytes with the value of YYFFWWXXXXXX, wherg
YY : year of manufacture

Fo MFR_MODULE_DATE_L|FF: Factory where manufactured YES
_SN WW: Fiscal week of the year when unit was manufactured
XXXXXX: Unigueumber for the specific uni® corresponding to serial number on the label
of the unit.

SMBALERT# is also triggered

when an invalid/unrecognized PMBus command (write or reasljssued
By nvalid PMBus data (write)

By PEC Failure (when used)

By Enable OFF (when used)

Module is out of Power Good Range

=a =4 =a a9

Digital Power Insight (DPI)

GE offers asoftware tool that set helps usersevaluate and simulate the PMBus performance of the TIJT170A modules without
the need to write software.

The software can be downloaded for free athttp://go.ge-energy.com/DigitalPowerlInsight.htmla GE USB to 12C
adapter and associated cable set are required for propé&nctioning of the software suiteFor first time users, the GE DPI
Evaluation Kit can be purchased from leading distributors at a nominal price and can be used across the entire rangé of G
Digital POL Modules.
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Thermal Considerations

Power modules oprate in a variety of thermal
environments; however, sufficient cooling should always be
provided to help ensure reliable operation.

Considerations include ambient temperature, airflow,
module power dissipation, and the need for increased
reliability. Areduction in the operating temperature of the
module will result in an increase in reliability. The thermal

data presented here is based on physical measurements
taken in a wind tunnel. Theest setup is shown in Figure SiE
37. The preferred airflow diretion for the module is in

Figure38. AIR FLOW DIRECTION

*

25.4_
Wind Tunnel\ _’f (2.0

PWBs
X > Power Module

SCALE  5.000

TREF 1C502 & 1C503

Figure 38. Preferred airflow direction and location of hot -

(73%2)— spots of the module (Tref).
The thermal reference points, & used in the specificabns
" are also shown in Figure & For reliable operation the
1\Probe Location temperatures at these points should not exceeti20°C The
—’| I‘_ for measuring output power of the module should not exceed the rated
127 airflow and power of the module (Vo,set x 10,max).
(0.50) ambient
temperature Please refer to the Application Notérhermal
Characterization Process For Opefframe BoardMounted
Power Modulesdé6 for a detailed d
including maximum device temperatures.

Figure 37. Thermal Test Setup.
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Example Application Circuit

Requirements:

Vin: 12v
Vout: 1.2v
lout: 170A max., worst case load transient is from85A to 127.5A, 10A/usec
DVout: 25mVfor worst case load transient
Vin, ripple 2% of Vin 40mV p-p)
_Vin+ VIN VOUT \out+
VS+
—PGOOD
3.3V MODULE
—SEQ
RTUNE
—_ - - - CLK
= CI3 == CI2 5= CI1 TRIM —=COl-=CO2=—CO3
B ADDRO RTUN
— SMBALRT# RTH
ADDR1
01 — ON/OFF RADDRL RADDR
I SIG_GND
GND VS-
GND 1

3.3V* can be derived from Vin through a suitable voltage divider network

Ci1
CI2
CI3
Cco1
CO2
COo3
RTune
RTrim

4 x 0.047uF (highfrequency decouplingcapacitor)
12 x 22pF

4 x 470 pF (polymer or electrolytic)

4 x 0.047uF (highfrequency decoupling capacitor)
12 x 47 pF

10x 1000pF

3010V

5. 9KU

Note: The DATA, CLK and SMBALRT pins do not have any quglresistors inside the module. Typically, thePMBus master
controller will have pull -up resistors as well as provide the driving source for these signals.

If running the simulation at ge.transim.comreme mb e r

t o

Stability, and b i n pacinédiers to determine the transient response.
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Mechanical Outline (SMT)

Dimensions are in millimeters and (inches).
Tolerances: x.x mm 0.5 mm (x.xx in? 0.02 in.) [unless otherwise indicated]
X.xXx mm® 0.25 mm (x.xxx ifi 0.010 in.)

LBL1 ~~— 53,80 —"
SEE NOTE 4 \ [2.118]
————— e —
THIDKT OIDE WAE b
i )
31,70 o | wnocen C
[1.248]
DATE CODDOER: WO
12,4 -3
[.49] [.01]
TOP VIEW
13,31 [0.524]
3 47 N HAR W A
13,92 [0.548]1 MAX ) 25
j [.089]
|
|
Pin co-planarity l ann |
— 15 ['DC“H—F
2 54 8,95 REF.
[ 100] [.357]
FRONT VIEW SIDE VIEW
? 000 00 O 0I0 0I0 30
Oy -
0o} =L o
lolly  dmallE imo
o ‘- edpgln” : oC
o 00 m i oo 0 op
o E'Eé # Op
o Huol- =1
000000 000 000

BOTTOM VIEW
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RecommendedSMTPad Layout

RECOMMENDED SMT FOOTPRINT
-THROUGH BOARD VIEW -

-2 a3 % % o o o3t 3§ =E E
| L | L L | | ]
31,70
Ll 2481 | | | i | | | | | | |
s — (1) /D () /D ) Cs\ () G\ () () () (D.__ta 52
{16 NWANYANYENYANY ANV ENY AN AN AN AN B 8
24 ——/—33\ |/—|3\-— 24,3
[.457] k/‘ N/ [.4371
LENES
_/’) [.1231 TN
Lol N A U 5191
11,65 L (5 15 J—— 17,65
[.695] . PIN CENTER DIMENSIONS ARE THE SAME FOR SURFACE MOUNT h [.695]
- AND THROUGH HOLE MODULES. N
14,61 ———| s&D 1% 14,61
[.575] N\ QSE['.GS:P] N i
N 16 PLCS. 4
S _\w DEDPSL&E T,
__/> 1
3 > N £
i, — () - - ()——s4,
3..|a — fal\ /30\' /rQ |/¢5\' ?T |'/25\| @' -/2»:\I /2;\ '/2:) @ (9\.\. .
i) ﬁ/ "\ U N
" | | | | | | | l ||
ot Tl
o o = == w= ~a oo i = = = Iy o =
=2 SN Bm = == e o= == ~E == £z ®E =7 =
== W we —e = N N o= o= et == %o = me

PIN FUNCTION PIN| FUNCTION PIN| FUNCTION

1 VOUT* 15 | PWR_GOOL 29 VIN

2 VOUT* 16 RTUNE 30 NC

3 GND* 17 TRIM 31 SHARE
4 VOUT* 18 SEQ 32 ON/OFF
5 VOUT* 19 | SIGGND 33 | SMBALER#
6 GND* 20 VS+ 34 DATA
7 VOUT* 21 VS 35 CLK

8 VOUT* 22 GND* 36 ADDRO
9 GND* 23 VIN™* 37 ADDR
10 VOUT* 24 GND* 38 GND*
11 VOUT* 25 VIN*

12 GND* 26 GND*

13 GND* 27 VINe*

14 SYNC 28 GND*

(*) DO NOTconnect SIG_GND to any other GND paths. It needs to be kept separate from other grounds ¢
the board external to the module

(**)Vin, Voutand GND power pins must ALL be used in connectiorréspectiveapplication
layout/circuitry to ensure optimum electrical and thermal operation of theigh-power module.
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Mechanical Outline (Through hole)
Dimensions are in millimeters and (inches).

Tolerances: x.x mm 0.5 mm (x.xx in? 0.02 in.) [unless otherwise indicated]
X.Xx mm® 0.25 mm (x.xxx iff 0.010 in.)

~— 53,80 — =
LBL1 [2.118]
SEE NOTE 4 \
31,70
[1.248]
12,4 ;
[.49] [.O1]
— 13,31 [0.524]
13,92 [0.548] MAX. os  REF
[.089]
) Pin co-planarity _L
H_” 1 [~ ]151006) | -
Jﬁ@ﬁ’ﬂfﬁﬁrﬁ“ﬁ“ : i
SszfND[C;I!g@ 1 57 PIN THICKNESS [-100] 470  REF
[.062] [.183]
FRONT VIEW SIDE VIEW

Doo@@%@@@%@@mm
DE} 3 1 : o
0 _w i

og éﬁ:ﬁ E - .g(
Dﬂﬂm Eﬂ;ﬂ H]E]DD an DD
O =| [0

OF =, g = =1
OFC) @@@@@@@@

BOTTOM VIEW
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RecommendedThrough-hole Layout

o | | | | | N | | | | |
- ! NN PPN
TN G (G (TN (5D (G () () (N (D) (2 (o) ——
2,10 Q) WO ) & G,
2431 ——— @;D\ \ .@ —— 24,31
[ 957 1] K_/ B230 $3.20 N [.857 1
[091] L126]
[2?8'3'; | 7@ PLATED THROQ%GPngLE ;;\E LSC%E @;\77 lzoé?g ]
N N
1765 ——( 36 | (15 )—f— 17865
[ 695 | N N/ [ 695 ]
e - @ PIN GENTER DIMENSIONS ARE THE SAVE FOR SURFACE MOUNT ~ - o
[ 575 1 N stba;z] T AN [ 575 ]
—_m PAD SIZE ~_ |
[ 455 | > 1erLes \7@) {453 1
B BT SN
?'-1532*5 ] \_3/ \1_8/ ?'3135 1
546 —_‘\f/‘ G)—— 5,46
[215 | N — — — - [215]
— L Z@OE @) ) () () (=) (») (=) (=) &) (=)
OO0 EEOE
" I | | ] | | ]
] o | |

16,36
[.644 ]
[.810 ]
[1.782 ]
[1.902 ]
[2.118 ]

=
5]
(=1
3

45,26
48,31
53,80

Note: In the Through-Hole version of the TIT170, s 1-13, 2229 and 38 are ThroughHole pins, pins 1421, 30-37 are SMT
pins. The drawing above showsthe recommended layout as a combination of holes in the PWB to accommodate the
Through-Hole pins and pads on the top layer to accommodate the SMT pins.

PIN FUNCTION PIN| FUNCTION PIN| FUNCTION

1 VOUT 15 | PWR_GOOL 29 VIN

2 VOUT 16 RTUNE 30 NC

3 GND 17 TRIM 31 SHARE
4 VOUT 18 SEQ 32 ON/OFF
5 VOUT 19 | SIG_GND | 33 | SMBALERTj
6 GND 20 VS+ 34 DATA
7 VOUT 21 VS 35 CLK
8 VOUT 22 GND 36 ADDRO
9 GND 23 VIN 37 ADDR1
10 VOUT 24 GND 38 GND
11 VOUT 25 VIN

12 GND 26 GND

13 GND 27 VIN

14 SYNC 28 GND

*Do not connect SIG_GND to any other GND paths. It needs to be kept separate from oth
grounds on the board external to the module
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Packaging Details

Thel70A TerdLynXMmodules are supplied irirays. Modules are shipped in quantities &2 modules perayer, 24 per box.
All Dimensions a in millimeters All radius unspecified are R2.0mm. All angles unspecified are 5°.

ﬂ:% L2 a3.00£2.00

£ 33.00x2.00

32,3040,

)

34.00+0.5*

050105

0.42+0.5
19.00+0.5

Q@
3

E.
6@

L5 * Unit datecodes prior to 1802 will have the older taller tray with a height of
34.00+0.5 as indicated
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Surface Mount Information
Pick and Place

Thel70ATeraDLynX¥Mmodules use an open frame
construction and are designed for a fully automated
assembly process. The modules are fitted with a label
designed to provide a large surface area for pick and place
operations. The label meets all the requirements for surface
mount processing, as well as safety standards, and is able
to withstand reflow temperatures of up to 308C. The label
also carries product information such as product code,

serial number and the location of manufacture.

Nozzle StencilRecommendations

Themodule weight has been kept to a minimum by using
open frame construction. Variables such as nozzle size, tip
style, vacuum pressure and placement speed should be
considered to optimize this processThe minimum
recommended inside nozzle diameter for riable operation
is 15mm. The maximum nozzle outer diameter, which will
safely fit within the allowable component spacing, B2 mm.
The minimum stencito be used should be largethan the
modules caplanarity spec.

Bottom Side / First Side Assembly

Thismodule is not recommended for assembly on the
bottom side of a customer board. If such an assembly is
attempted, components may fall off the module during the
second reflow process.

Lead Free Sodering

The modules are leadree (Pbfree) and RoHS complidan

and fully compatible in a PHree soldering process Failure
to observe the instructions below may result in the failure of
or cause damage to the modules and can adversely affect
long-term reliability.

Pb-free Reflow Profile

Power Systems will comply with-$TD020 Rev. C
(Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices) for both-Rbe solder
profiles and MSL classification procedures. This standard
provides a recommended forceehir-convection reflow
profile based on the volume and thickness of the package
(table 42). The suggested Pfree solder paste is Sn/Ag/Cu
(SAC). The recommended linear reflow profile using
Sn/Ag/Cu solder is shown in Fig0. Soldering outside of the
recommended profile requires testing to verify results and
performance.

MSL Rating
Thel70ATeraDLynXMmodules have a MSL rating &.

Storage and Handling

The recommended storage environment and handling
procedures for moisturesensitive surface mount packages
is detailed in JISTD033 Rev. A (Handling, Packing, Shipping
and Use of Moisture/Reflow Sensitive Surface Mount
Devices). Moisture barrier bags (MBf)h desiccant are
required for MSL ratings of 2 or greater. These sealed
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packages should not be broken until time of use. Once the
original package is broken, the floor life of the product at
conditions of¢ 30°C and 60% relative humidity varies
according to the MSL rating (see STD033A). The shelf life
for dry packed SMT packages will be a minimum of 12
months from the bag seal date, when stored at the following
conditions: < 40° C, < 90% relative humidity.

'y
Peak Temp. 240-245°C
Qo
g Ramp down
[ max. 4°C/Sec
DL7°C, - e v
D00°C - v rr e
Time Limited 90 Sec.
above 217°C
150°C} - -+ -+ - - -
Preheat time
100-150 Sec.
Ramp up
max. 3°C/Sec
25°C »

Time
Figure 39. Recommended linear reflow profile using
Sn/Ag/Cu solder.

Post Solder Cleaning and Drying Considerations

Post solder cleaning is usually the final circtiioard

assembly process prior to electrical board testing. The result
of inadequate cleaning anddrying can affect both the
reliability of a power module and the testability of the
finished circuitboard assembly. For guidance on

appropriate soldering, cleaning and drying procedures, refer
to Board Mounted Power Modules: Soldering and Cleaning
Application Note (AN04001).

Through Hole Information

Thel70A Ter®LynXMmodulesare lead-free (Pbfree) and
RoHScompliant and fully compatible in an Piiree soldering
process. For the througkhole application, it is
recommended that the modules are assembled in the pin
and paste reflow process, not in the wave solder process.
Failure to observe the instructions belo may result in the
failure of or cause damage to the modules and can
adversely affect longterm reliability

Page4l



GE

170A TeralynX™: Nonlsolated DCDC Power Modules
7Vdc 814Vdcinput; 0.6Vdc to 1.5Vdc output; 170A0utput Current

Ordering Information
Please contact your GE Sales Representative for pricing, availability and optional features.

Table5. Device Codes

Input Output Output On/Off

Device Code Voltage Range Voltage Current Logic Interconnect Comcodes
TJT170A0X3 79014Vvdc 0.661.5Vdc 170A Negative TH 150043981
TJT170A0X438 79014Vvdc 0.661.5Vdc 170A Positive TH 150049605
TJIT170A0XSBZ 79014Vvdc 0.661.5Vdc 170A Negative SMT 150041744
TJT170A0X3-Z 79014Vvdc 0.681.5Vdc 170A Positive SMT 150049607

-Z refers to RoOHS compliant parts

Table 6. Coding Scheme

Package Famil Sequencing | Output | Output On/Off | Remote Options
Identifier y Option current | voltage logic Sense
T J T 170A0 X 3 -SR -H z
P=Pico J= T=with EZ | 170A X= 4= 3= S = Surface | Extra Ground Z = ROHS6
. DLy n| Sequence programm |positive Remote Mount Pins
U=Micro
. able Sense
M=M X=without output No entry = R =Tape &
=Mega sequencing negative Reel
G=Giga No entry =
Through hole
T=Tera

GEDigital Non-Isolated DG-DC products use technology licensed from PowerOne, protected by US patents:US20040246754, US2004090219A1, US2004093533A1, US2004123164A1,
US2004123167A1, US2004178780A1, US2004179382A1, US20050200344, US20050223252, US2005289373A1, US20060061214, US2006BBBIBNTA145, US20070226526,
US20070234095, US20070240000, US2008@851, US20080072080, US20080186006, US6741099, US6788036, US6936999, US6949916, USTIHVA29798US7068021 US7080265,
US7249267US7266709US7315156US7372682US7373527, US7394448)S7456617, US7459892)S7493504US7526660.

Outside the US thePower-One licensed technology is protected by patents AU3287379AA, AU3287437AA, AU3290643AA, AU3291357AA, CN10371856C, CN10452610C, CN10458656C,
CN10459360C, CN10465848C, CN11069332A, CN11124619A, CN11346682A, CN1685299A, CN1685459A, CN1685582A3ENINBE58023A, CN1802619A, EP1561156A1, EP1561268A2,
EP1576710A1, EP1576711A1, EP1604254A4, EP1604264A4, EP1714369A2, EP1745536A4, EP1769382A4, EP1899789A2, EP198480 1161 WU0AM4AX5042A3, W004045042C1,
W004062061 A1, W004062062A1, W004070780AKB)04084390A3, W004084391A3, W005079227A3, W005081771A3, W006019569A3, W02007001584A3, W02007094935A3

Contact Us

For more information, call usit

USA/Canada:
+1 888 546 3243 0or +1 972 244 9288

AsiaPacific:
+86.021.54279977*808

Europe, MiddleEast andAfrica:
+49.89.878067280

imagination at work i,
www.gecriticalpower.com

GE Critical Power reserves the right to make changes to the product(s) or information contained herein without notice, and n
liability is assumed as a result dheir use or application. No rights under any patent accompany the sale of any such product(s
or information.
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