
Integrated 

Power Management 

for SSD Application 

Robert Loke 

Product Line - Technologist  

Texas Instruments Inc. 

robert.loke@ti.com 

Flash Memory Summit 2013 

Santa Clara, CA 

 

1 



Power Solutions in SSD’s 

Flash Memory Summit 2013 

Santa Clara, CA 

 

2 

E
n

te
rp

ri
s
e
 

C
o

n
s
u

m
e
r 

Host 

3.3 Vin 

Host 

5.0 Vin 

Host 

12.0 Vin 

Vin range 

Low End 

High End 

High End 

Low End 

Functionality 

Backup 

Hold Cap 

bank 

DEVSLEEP 

<5mW 

L
ig

h
t 

L
o

a
d

 E
ff

ic
ie

n
c
y
 

S
m

a
ll

e
s

t 
S

o
lu

ti
o

n
  
m

m
2

 

F
u

ll
 L

o
a

d
 E

ff
ic

ie
n

c
y
 

R
e

d
u

n
d

a
n
c
y
 V

in
 O

R
in

g
 

P
o

w
e
r 

d
e

n
s

it
y
 

NGFF 

m.2 

2.5” 

SATA 

Form Factor 

m
S

A
T
A

 

PCI Card 

2.5” SATA / SAS 

PCI Card 

H
ig

h
 C

u
rr

e
n

t 



Smaller Form factor SSD’s 

Flash Memory Summit 2013 

Santa Clara, CA 

 

3 

SATA 

D
R

A
M

 

 
Power 

Management 

 

ASIC 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

F
L

A
S

H
 

2.5” SSD NGFF 

m.2 

Power 

Power 

Management 

? 

22mm 70mm 



Typical SSD Power Path 
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33 Components 

for 2x Bucks 
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3x less external Components 
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Advantages - PMIC 
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3x less PCB area 

3x less Components 

20% less Idle Power 
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Buck Operation Modes 

can be synchronized 



 PMIC - Programmability 
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Register Name Data Default 

0x01 Buck 1 Vout 0x0E 1.8V 

0x02 Buck 2 Vout 0x2C 3.3V 

0x03 Buck 3 Vout 0x02 1.2V 

0x0A Enable Buck 0xFF All Bucks ON 

0x0B Comp Threshold 0x3C 3.9V 

0x0E Interrupt Polarity 0x01 Active High IRQ 

Vout 

DVS / AVS 

I2C / SPI 

ON / OFF 

Thresholds 

Polarity 
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PMIC’s Solution provide for SSD’s: 

Optimized Power Management for NGFF/m.2 

Smallest Solution Size 

 Less External Components 

 Lower Idle Power 

Programmability I2C/SPI 
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