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MODEL:  NDM3Z-90  DESCRIPTION:  AUTO COMPENSATED, DIGITAL DC-DC POL CONVERTER

PART NUMBER KEY

NDM3Z-90 X - X - XXX

000~ZZZ

NDM3Z-90V-A-002

FEATURES
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INTERNAL CIRCUIT DIAGRAM
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symbol pin IO type description
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TYPICAL APPLICATION CIRCUIT

TYPICAL APPLICATION CIRCUIT - PARALLEL OPERATION
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ABSOLUTE MAXIMUM RATINGS

parameter conditions/description min typ max units

V
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PRODUCT ELECTRICAL SPECIFICATION (CONTINUED)
parameter conditions/description min typ max units

A

V  = 0.6 V
V  = 1.0 V
V  = 1.8 V

91.4

%
%
%

V  = 0.6 V
V  = 1.0 V
V  = 1.8 V

%
%
%

V  = 0.6 V
V  = 1.0 V
V  = 1.8 V

10.5
11.5

W
W
W

 = 0
V  = 0.6 V
V  = 1.0 V
V  = 1.8 V

W
W
W

0.44 W

 
640

5 %

150 ns

10 %

ms

T  + T

T

(T

5 ms

ms

ms

 

(T
4

0 ms

ms

ms

(T

5 ms

0 100 ms

90
85

%V
%V

0 100 %V

 

O
N
TI
N
U
ED

D
IS
C
O
N
TI
N
U
ED

Additional Resources:    Product Page

https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-ProductPage&label=NDM3Z-90.pdf&path=%2fproduct%2fdc-dc-converters%2fdigital-pol%2fndm3z-90-series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-ProductPage&label=NDM3Z-90.pdf&path=%2fproduct%2fdc-dc-converters%2fdigital-pol%2fndm3z-90-series
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-HomePage&label=NDM3Z-90.pdf&path=/
https://www.cui.com/track?actionLabel=Datasheet-ClickThrough-HomePage&label=NDM3Z-90.pdf&path=/


cui.com

date 09/21/2016  page 6 of 34CUI Inc  MODEL: NDM3Z-90  DESCRIPTION: AUTO COMPENSATED, DIGITAL DC-DC POL CONVERTER

PRODUCT ELECTRICAL SPECIFICATION (CONTINUED)
parameter conditions/description min typ max units
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PRODUCT ELECTRICAL SPECIFICATION (CONTINUED)
parameter conditions/description min typ max units
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PRODUCT ELECTRICAL SPECIFICATION (CONTINUED)
parameter conditions/description min typ max units
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TYPICAL OUTPUT CHARACTERISTICS, V
O
 = 0.6 V 

Conditions (Standard configuration unless otherwise stated): T
P1

 = 25°C
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TYPICAL OUTPUT CHARACTERISTICS, V
O
 = 1.0 V 

Conditions (Standard configuration unless otherwise stated): T
P1

 = 25°C
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TYPICAL OUTPUT CHARACTERISTICS, V
O
 = 1.8 V 

Conditions (Standard configuration unless otherwise stated): T
P1

 = 25°C
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TYPICAL ON/OFF CHARACTERISTICS
Conditions (Standard configuration unless otherwise stated): T

P1
 = 25°C, V

O
 = 1.0 V
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TYPICAL CHARACTERISTICS
Conditions (Standard configuration unless otherwise stated): T

P1
 = 25°C
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MECHANICAL DRAWING (HORIZONTAL, THROUGH-HOLE MOUNT)
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MECHANICAL DRAWING (HORIZONTAL, SURFACE MOUNT)

 

PIN 
NUMBER

PIN 
NAME

MATERIAL PLATING

Min 

over

GND

4A

4B

5A

5B

6A

6B

8A

8B

9A

9B

10A DDC

10B

11

2.0050.80

19.05 0.75

1112

Recommended keep out
area for user components

0.0892.25

51.80 2.039

0.110

(11 PLCS)

1.30

(14 PLCS)

0.051

0.0892.25

2.80

0.1654.20

0.079

(6 PLCS)

2.00

2.40 0.094

2.40 0.094

2.25 0.089

0.079

2.40 0.094

2.20 0.087

(14 PLCS)

2.00

20.05 0.789

D1C1B3A3B2A2B1A1 2C 2D

10B

10A

4B

4A

5B

5A

6B

6A

7B

7A

8B

8A

9B

9A

3C 3D

Recommended Footprint
Top View

Before reflow placed on paste

After reflow

Host board

Solder joint

c
o
p
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n
a
ri
ty

c
o
m

p
e
n
s
a
ti
o
n

Solder sphere

(14 PLCS)

0.0431.10 0.60

(14 PLCS)

0.024

10.00 0.394

MAX

0.35 [0.014]

coplanarity

compensation

Top View Side View

Front View

Solder sphere: SAC305
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MECHANICAL DRAWING (VERTICAL)

 

PIN 
NUMBER

PIN 
NAME

MATERIAL PLATING

Min 

over

GND

4A

4B

5A

5B

6A

6B

8A

8B

9A

9B

10A DDC

10B

Front View

D1C1B3A3B2A2B1A1 2C 2D 10A

10B

4A

4B

5A

5B

6A

6B

7A

7B

8A

8B

9A

9B

3C 3D

Bottom View

Side View

Recommended Footprint
Top View

0.50 0.02

2.0050.80

0.7519.05

1.00 0.039

9.51 0.374

Recommended keep out
area for user components

(6 PLCS)

0.079

2.00

2.80

0.079

0.1654.20

(11 PLCS)

0.110

0.200

(12 PLCS)

0.0551.40 0.90

(14 PLCS)

0.035

10.5 0.413

2.00

5.07

51.80 2.04
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EMC SPECIFICATION

Conducted EMI

V
MAX

EMI without filter.

RF Current probe
1kHz – 50MHz

C1

To spectrum 
analyzer

DUT

Resistive 
load

Battery 
supply

C1 = 10uF / 600VDC
Feed- Thru RF capacitor

800mm 200mm

50mm

Test set-up conducted emission, power lead.

 

Output Ripple and Noise

Output ripple and noise test set-up. 

Vout

+S 

−S 

GND

Ceramic 
Capacitor
0.1 µF

Tantalum 
Capacitor
10 µF

L
o
a
d

50 mm conductor

50 mm conductor

BNC-contact to 
oscilloscope

Capa
10 µFco

 

VI=12 V, VO=1.0 V, IO=90 A, COUT = 10 x 470 μF/5 mΩ + 10 x 100 μF, 5 mV/div, 
50 µs/div

Example of low frequency ripple at the output.  
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PMBUS INTERFACE

Power Conversion Overview

Power Management Overview

 

SMBus Interface

C

divider. 
 

PMBus Addressing

R
SA

Address R
SA

Address

10 0x19 46.4

11 0x1A 51.1

0x1B

0x1C 61.9

0x1D 68.1

0x1E

0x1F

19.6 90.9

100

110

Reserved Addresses

Address Comment

0x00

0x01

0x08

0x09 ~0x0B

0x0C

0x40 ~ 0x44

0x48 ~ 0x4B

0x61
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Monitoring via PMBus

Monitoring Faults

Snapshot Parameter Capture

 

 

PMBus/I2C Timing

Setup and hold times timing diagram.

Parameter PMBus Command

Fault & Warning Status PMBus Command
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PMBus Command
Delay after write before 

additional command

100 ms

100 ms

100 ms

100 ms

10 ms

Illustration of memory areas of the product.

User NVM

Customizable 

RAM

Default NVM

CUI factory default 

CUI factory default 
Write-protected RESTORE_DEFAULT_ALL

WRITE

READ

RESTORE_USER_ALL

STORE_USER_ALL

INITIALIZATION

INITIALIZATION

INITIALIZATIONPin-strap resistors

PMBus interface

Command Protection

Initialization Procedure

VIN

VOUT

TINIT

Ready for output 
enable and soft-start

Illustration Initialization time.
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OPERATING INFORMATION
 

Input Voltage

 

 
 

 
 

Input and Output Impedence

 

 

External Input Capacitors

 
 

External Output Capacitors
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Control Loop

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

150 200 250 300 350 400 450 500

V
o

u
t 

T
ra

n
si

e
n

t(
m

V
)

ASCR

4 x 470 μF + 10 x 100 μF

10 x 470 μF + 10 x 100 μF

V =12 V, V  =1 V, load step 25%-75%-25% , 2A/μs, f   =320 kHz, Residual factor=90I O sw

Voltage deviation vs. control loop gain setting and output capacitance

 

V =12 V, V  =1 V, load step 25%-75%-25% , 2A/μs, f   =320 kHz, gain factor=300I O sw

Recovery time vs. control loop residual setting and output capacitance.

30

50

70

90

110

130

50 60 70 80 90 100 110

R
e
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e
ry

 T
im

e
 (

 μ
s)

Residual

10 x 470 μF + 10 x 100 μF

4 x 470 μF + 10 x 100 μF
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Remote Sense

EXT EXT

EXT

External output filter with inductor (pi filter). 

Vout

GND

-S
+S

L
o
a
d

CO

LEXT
CEXT

Output Voltage Control

is 5 V. 

Output Voltage Adjust using Pin-Strap Resistor

Output Voltage Adjust using PMBus

Voltage Margining Up/Down

R
SET

Vout [V] R
SET

Vout [V]

1.00 1.10

10 0.60 1.15

11 0.65

0.80 1.40

0.85 46.4 1.50

0.90 51.1 1.60

19.6 0.95

1.00 61.9 1.80

1.05
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Output Voltage Trim

Output Voltage Range Limitation

. This 

Power Good
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Switching Frequency

Synchronization

Phase Spreading

SYNC 

clock

PWM pulse 
(VO/VI = 0.165)

Phase 

offset = 60°

Illustration of phase offset. 

Interleave_order Number_in_group 

Number_in_group = 0 and Interleave_order 

Soft-start and Soft-stop

Output 
control

VOUT

On 
Delay 
Time

On 
Ramp
time

Off
Ramp
Time

Off
Delay
Time

Illustration of Soft-Start and Soft-Stop. 
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Output Voltage Sequencing

Time

VOUT

VOUT1

VOUT2

Illustration of Output Voltage Sequencing. 

Pre-Bias Startup Capability

Time

Soft-start 
ramp time

VOUT

Illustration of Pre-Bias Startup. 

Voltage Tracking

Illustration of Coincident Voltage Tracking. 

 divider.

Illustration of Ratiometric Voltage Tracking.
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Digital-DC Bus

DDC
C

DDC

DDC DDC

Broadcast Control

Fault Spreading
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THERMAL CONSIDERATION
 

General

Position Description Max. Temperature

NDM3Z-90HT

Temperature positions and air flow direction (top view). 

AIR FLOW

P5 P4

NDM3Z-90V

Temperature positions and air flow direction. 

P3 P1 P2

AIR FLOW 

P1

provided.
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PCB Layout Considerations
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SOLDERING INFORMATION - Surface Mounting 

and Through-Hole Mount Pin in Paste Assembly
 

SnPb eutectic Pb-free

60s 60s

TPRODUCT maximum
TPIN minimum

Time

  niP
profile

Product 
profile

TL

Time in 
reflow

Time in preheat 
/ soak zone

Time 25°C to peak

Temperature

Minimum Pin Temperature Recommendations

SnPb solder processes

Maximum Product Temperature Requirements

SnPb solder processes

Dry Pack Information

Thermocoupler Attachment

Top of PWB near
Pin 10A for measurement 
of maximum product temperature, 
TPRODUCT

Pin 3C for measurement of minimum
Pin (solder joint) temperature, TPIN
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SOLDERING INFORMATION - Hole Mounting
 

Delivery Package Information

105 10

1

0

TBD

101 6

TBD
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PRODUCT QUALIFICATION SPECIFICATIONS

Characteristics

1000

85°C

1000 h

55°C

6 ms

1

1000 h

General Information

MTBF
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Compatibility with RoHS Requirements

Quality Statement

Safety
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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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