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MODEL:  NDM2Z-12V  DESCRIPTION:  AUTO COMPENSATED, DIGITAL DC-DC POL CONVERTER

MODEL input voltage output voltage output current output wattage

(Vdc) (Vdc)
max
(A)

max
(W)

NDM2Z-12V 4.5~14 0.6~5.0 12 60

PART NUMBER KEY

Example part number: NDM2Z-12V-AA-002

vertical module

CONTENTS

FEATURES
 

 vertical: 
 20.8 x 7.23 x 15.6 mm
     (0.820 x 0.285 x 0.614 x in)
• 12 A output

• auto compensation

• PMBus™ Compatible

GENERAL CHARACTERISTICS

• Snapshot™ parametric capture

NDM2Z-12V - X X - XXX

A = loose parts
B = tape and reel

000~ZZZ
Base Number

A = standard  

Pin Descriptions................................................3
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ABSOLUTE MAXIMUM RATINGS
parameter conditions/description min typ max units

Vin 15 V

CTRL, DDC, SA0, SALRT, SDA, SCL, SYNC, VSET -0.3 6.5 V

+S, -S, VTRK -0.3 6.5 V

(GND - PREF) -0.3 0.3 V

TP1 -40 120 °C

-55 125 °C

RECOMMENDED OPERATING CONDITIONS
-30°C < TP1 < +95°C, 4.5 V < Vin in = 12 V, Vout out max, TP1 = 25°C,  
=Cin out

INPUT / OUTPUT
parameter conditions/description min typ max units

Vin 4.5 14 V

out output current 0 12 A

Vout adjustable via resistor or PMBus™ commands 0.6 5.0 V

Vout adjustable via PMBus commands 0 110 %

over line, load and temperature
measured at +S and -S -1 1 %

4.5 V  Vin  14 V 
Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

0.3
0.6
0.4
2.2

mV

0 A out max 
Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

2.8
2.3
2.0
3.1

mV

out set via PMBus commands -0.025 0.025 % FS

Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

9
14
17
16

mVp-p

ramp-up time adjustable via PMBus 0 200 ms

adjustable via PMBus 5 500,000 ms

out max
Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

31
38
52
85

mV

1

out max
Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

TBD
20
0
0

µs

out
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POWER / EFFICIENCY
parameter conditions/description min typ max units

Vout 0 66 W

out

Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

83.6
87.9
90.4
90.8

%

out = max

Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V

81.1
86.5
89.8
91.2

%

Vout = 0.6 V
Vout = 1.0 V
Vout = 1.8 V
Vout = 3.3 V
CTRL deasserted

0.45
0.58
0.94
1.78
0.13

W

320

FAULT PROTECTION
parameter conditions/description min typ max units

5.6 V

output over current protection TBD A

adjustable via PMBus commands 4.5 V

adjustable via PMBus commands 14 V

over temperature protection 125 °C

15 °C

POWER CONNECTIONS
symbol pin IO type description

1A

GND 2A Ground

3A

COMMUNICATION CONNECTIONS
symbol pin IO type description

+S 4A

-S 4B

VSET 5A

VTRK 5B

SALRT 6A SMBus alert

SDA 6B SMBus data

SCL 7A SBMBus clock

SYNC 7B

SA0 8A SMBus Address pinstrap

CTRL 8B Remote control or enable pin

DDC 9A

PREF 9B Ground
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LOGIC INPUT/OUTPUT CHARACTERISTICS
parameter conditions/description min typ max units

) CTRL, DDC, SA0, SCL, SDA, SYNC, VSET 2 V

) CTRL, DDC, SA0, SCL, SDA, SYNC, VSET 0.8 V

) DDC, SALRT, SDA, SYNC 2.25 V

) DDC, SALRT, SDA, SYNC 0.4 V

OUTPUT DECOUPLING CAPACITOR RECOMMENDATION
parameter conditions/description min typ max units

C total output capacitance located on host board 300 15,000 µF

DDC CONFIGURATION REQUIREMENTS

Rise TimeDDC = RDDC * CDDC < 1 µs
 
RDDC is the DDC pull-up resistor and CDDC  

SMBUS CONFIGURATION REQUIREMENTS

TYPICAL CHARACTERISTICS 
Conditions (applies to all graphs unless stated otherwise): TP1 = 25°C, Vin = 12 V, Cin = 470 µF/10 m Cout = 470 µF/8 m , Iout = Imax
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Start-up
(Vout = 1.0 V)

Shut-down 
(Vout = 1.0 V)

TYPICAL CHARACTERISTICS (CONTINUED)
Conditions (applies to all graphs unless stated otherwise): TP1 = 25°C, Vin = 12 V, Cin = 470 µF/10 m Cout = 470 µF/8 m , Iout = Imax

Output Ripple and Noise
(Vout = 1.0 V)

Output Load Transient Response 
(Vout = 1.0 V, Iout = 3.0 9.0 3.0 A, 2 A/µs)
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MECHANICAL DRAWING

PIN 
NUMBER

PIN 
NAME MATERIAL PLATING

1A

over Ni 1~3 2A GND

3A

4A +S

4B -S

5A VSET

5B VTRK

6A SALRT

6B SDA

7A SCL

7B SYNC

8A SA0

8B CTRL

9A DDC

9B PREF

units: mm [inches]
 

X.X ±0.50 [0.02]
X.XX ±0.25 [0.01]
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OPERATING INFORMATION

 

The Novum Z Products PMBus Commands application note 

REQUIRED CONFIGURATIONS
 
NDM2Z-12 Module Pins
Each NDM2Z-12 module should have a resistor placed  

-

 
PCB Layout

 

module and output capacitors should be placed close to the 
load. The module should also be placed as close as possible 
to the load. 

INPUT AND OUTPUT CAPACITORS
 
Input Capacitors

NDM2Z-12
 

capacitors should be placed as close as possible to the input 

 
 
Output Capacitors

NDM2Z-12 module in order to improve transient response 

placed as close as possible to the load. Additional output 
 

 

POWER CONVERSION AND MANAGEMENT
 
Power Conversion Overview
The NDM2Z-12

improves the response time and reduces the output 

 
 
Power Management Overview
The NDM2Z-12

12 

12 includes 

 

 

CONFIGURING THE MODULE
 
Pin Settings

12 

-

-

commands. 
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Soft-start Delay Ramp Times

 

 

commands. 

Output Pre-Bias
 

 

the module. This condition could cause the module to report 

Unused Pins
 

 
 

 
 
START-UP PROCEDURE
 
Start-up Sequence

 

VSET

VTRK, SA0, SYNC, CTRL, +S, -S Float

DDC, SCL, SDA, SALRT

STEP STEP NAME DESCRIPTION TIME DURATION

1   
PMBus command issued

Depends on input  

2

this period)

3 SA0, SYNC and VSET 

4  

5  
 

6 ---

7
commands.

 
5 ms
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Soft-stop Delay and Ramp Times

 

 

 

OUTPUT VOLTAGE SETTING
 

VSET and PREF.

 

12  

-

 
Voltage Tracking
The NDM2Z-12

 

 

-

VSET VOUT (V)

0.6

1.2

2.5

RESISTOR (k ) VOUT (V) RESISTOR (k ) VOUT (V)

10.0 0.60 46.4 1.50

11.0 0.65 51.1 1.60

12.1 0.70 56.2 1.70

13.3 0.75 61.9 1.80

14.7 0.80 68.1 1.90

16.2 0.85 75.0 2.00

17.8 0.90 82.5 2.10

19.6 0.95 90.9 2.20

21.5 1.00 100.0 2.30

23.7 1.05 110.0 2.50

26.1 1.10 121.0 3.00

28.7 1.15 133.0 3.30

31.6 1.20 147.0 4.00

34.8 1.25 162.0 5.00

38.3 1.30 178.0 5.50

42.2 1.40
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Voltage Margining

 

 

SWITCHING FREQUENCY AND SYNCHRONIZATION
 

be adjusted and the ripple, noise, transient response and 

SYNC Auto Detect

 
 

 

 

CONTROL LOOP
 
Adaptive Loop Compensation

module re-compensates the loop.

compensation.

Non-Linear Response (NLR) Settings
The NDM2Z-12 module incorporates a non-linear response 
(NLR) loop that decreases the response time and the output 

 
 

 

Adaptive Diode Emulation
 

 

and a clock source is present on the SYNC pin.  

 

MULTI-MODULE CONFIGURATION
 
Output Sequencing
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event over the GCB (Group Communication Bus) to the 
 

 
 

When multiple NDM2Z-12 modules share a common DC 

For example:
 

PMBus. 

POWER FAULT MANAGEMENT
 
Input Under and Over Voltage Lockout

 

 

 
 
Output Under and Over Voltage Protection

 

 
 

 

 

 

 

Output Over Current Protection

 
 

 

The NDM2Z-12 module includes a thermal sensor that  

 
 

 

 
 

 

SMBUS
 
SMBus Communications

as monitor input and output parameters. The module can 
2C host device, accepts 
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SMBus Addresses
 

 

 
 

 

 

Monitoring Via SMBus

 

 

• Module temperature 

SINGLE WIRE COMMUNICATIONS
 
Digital-DC Bus

 

 
 

 
™ Parameter Capture

 

 

 

 
 

 

 

 

THERMAL CONSIDERATIONS
 
Mounting

 

SA0 ADDRESS

0x25

0x24

0x23

RSA0 (k ) ADDRESS RSA0 (k ) ADDRESS

10.0 0x64 34.8 0x71

11.0 0x65 38.3 0x72

12.1 0x66 42.2 0x73

13.3 0x67 46.4 0x74

14.7 0x68 51.1 0x75

16.2 0x69 56.2 0x76

17.8 0x6A 61.9 0x77

19.6 0x6B 68.1 0x78

21.5 0x6C 75.0 0x79

23.7 0x6D 82.5 0x7A

26.1 0x6E 90.9 0x7B

28.7 0x6F 100.0 0x7C

31.6 0x70
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Additional Resources:    Product Page    |    3D Model

https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-ProductPage&label=NDM2Z-12V.pdf&path=%2fproduct%2fdc-dc-converters%2fdigital-pol%2fndm2z-series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-ProductPage&label=NDM2Z-12V.pdf&path=%2fproduct%2fdc-dc-converters%2fdigital-pol%2fndm2z-series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-3dmodel&label=NDM2Z-12V.pdf&path=%2fresources%2fcad-model-library%3fModelNumber%3dNDM2Z+Series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-3dmodel&label=NDM2Z-12V.pdf&path=%2fresources%2fcad-model-library%3fModelNumber%3dNDM2Z+Series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-HomePage&label=NDM2Z-12V.pdf&path=/
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-HomePage&label=NDM2Z-12V.pdf&path=/
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PMBus 
Digital-DC is a trademark of Intersil Corporation.
CUI Novum products use patented technology licensed from Power-One.
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