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reserved

Y
16

G
P

ID
5

G
P

O
D

5
reserved

reserved

Y
17

G
P

IA
20

IR
Q

20
G

P
O

A
20

reserved

Y
18

G
P

IA
21

IR
Q

21
G

P
O

A
21

reserved

Y
19

G
N

D

Y
20

G
P

IA
25

IR
Q

25
G

P
O

A
25

reserved
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2
S

p
ecificatio

n
s

T
his chapter covers pow

er considerations, D
C

/A
C

 electrical characteristics, and A
C

 tim
ing specifications. For additional 

inform
ation, see the M

SC
711x R

eference M
anual.

N
ote:

T
he M

SC
7112 electrical specifications are prelim

inary and m
any are from

 design sim
ulations. T

hese specifications 
m

ay not be fully tested or guaranteed at this early stage of the product life cycle. F
inalized specifications w

ill be 
published after thorough characterization and device qualifications have been com

pleted.

2.1
M

axim
u

m
 R

atin
g

s

C
A

U
T

IO
N

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

In calculating tim
ing requirem

ents, adding a m
axim

um
 value of one specification to a m

inim
um

 value of another specification 
does not yield a reasonable sum

. A
 m

axim
um

 specification is calculated using a w
orst case variation of process param

eter values 
in one direction. T

he m
inim

um
 specification is calculated using the w

orst case for the sam
e param

eters in the opposite direction. 
T

herefore, a “m
axim

um
” value for a specification never occurs in the sam

e device w
ith a “m

inim
um

” value for another 
specification; adding a m

axim
um

 to a m
inim

um
 represents a condition that can never exist.

T
able

2 describes the m
axim

um
 electrical ratings for the M

S
C

7112.

T
h

is d
evice co

n
tain

s circu
itry p

ro
tectin

g
 ag

ain
st d

am
ag

e
d

u
e 

to
 

h
ig

h
 

static 
vo

ltag
e 

o
r 

electrical 
field

s; 
h

o
w

ever,
n

o
rm

al p
recau

tio
n

s sh
o

u
ld

 b
e taken

 to
 avo

id
 exceed

in
g

m
axim

u
m

 vo
ltag

e ratin
g

s. R
eliab

ility is en
h

an
ced

 if u
n

u
sed

in
p

u
ts are tied

 to
 an

 ap
p

ro
p

riate lo
g

ic vo
ltag

e level (fo
r

exam
p

le, eith
er G

N
D

 o
r V

D
D ).

Tab
le

2. A
b

so
lu

te M
axim

u
m

 R
atin

g
s

R
atin

g
S

ym
b

o
l

V
alu

e
U

n
it

C
ore supply voltage

V
D

D
C

1.5
V

M
em

ory supply voltage
V

D
D

M
4.0

V

P
LL supply voltage

V
D

D
P

LL
1.5

V

I/O
 supply voltage

V
D

D
IO

–0.2 to 4.0
V

Input voltage
V

IN
(G

N
D

 – 0.2) to 4.0
V

R
eference voltage

V
R

E
F

4.0
V

M
axim

um
 operating tem

perature
T

J
105

°C

M
inim

um
 operating tem

perature
T

A
–40

°C

S
torage tem

perature range
T

S
T

G
–55 to +

150
°C

N
o

tes:
1.

F
unctional operating conditions are given in T

ab
le

3.
2.

A
bsolute m

axim
um

 ratings are stress ratings only, and functional operation at the m
axim

um
 is not guaranteed. S

tress beyond 
the listed lim

its m
ay affect device reliability or cause perm

anent dam
age.

3.
S

ectio
n

 3.1, T
herm

al D
esign C

onsiderations includes a form
ula for com

puting the chip junction tem
perature (T

J ).

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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R

eco
m

m
en

d
ed

 O
p

eratin
g

 C
o

n
d

itio
n

s 
T

able
3 lists recom

m
ended operating conditions. Proper device operation outside of these conditions is not guaranteed. 

Tab
le

3. R
eco

m
m

en
d

ed
 O

p
eratin

g
 C

o
n

d
itio

n
s

R
atin

g
S

ym
b

o
l

V
alu

e
U

n
it

C
ore supply voltage

V
D

D
C

1.14 to 1.26
V

M
em

ory supply voltage
V

D
D

M
2.38 to 2.63

V

P
LL supply voltage

V
D

D
P

LL
1.14 to 1.26

V

I/O
 supply voltage

V
D

D
IO

3.14 to 3.47
V

R
eference voltage

V
R

E
F

1.19 to 1.31
V

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.3
T

h
erm

al C
h

aracteristics
T

able
4 describes therm

al characteristics of the M
S

C
7112 for the M

A
P

-B
G

A
 package.

Section 3.1, T
herm

al D
esign C

onsiderations explains these characteristics in detail.

O
perating tem

perature range
T

J
T

A

m
axim

um
: 105

m
inim

um
: –40

°C°C

Tab
le

4. T
h

erm
al C

h
aracteristics fo

r M
A

P
-B

G
A

 P
ackag

e

C
h

aracteristic
S

ym
b

o
l

M
A

P
-B

G
A

 17  ×
 17 m

m
5

U
n

it
N

atu
ral 

C
o

n
vectio

n
200 ft/m

in
 

(1 m
/s) airflo

w

Junction-to-am
bient 1, 2

R
θJA

39
31

°C
/W

Junction-to-am
bient, four-layer board

1, 3
R

θJA
23

20
°C

/W

Junction-to-board
4

R
θJB

12
°C

/W

Junction-to-case
5

R
θJC

7
°C

/W

Junction-to-package-top
6

Ψ
JT

2
°C

/W

N
o

tes:
1.

Junction tem
perature is a function of die size, on-chip pow

er dissipation, package therm
al resistance, m

ounting site (board) 
tem

perature, am
bient tem

perature, air flow
, pow

er dissipation of other com
ponents on the board, and board therm

al 
resistance.

2.
P

er S
E

M
I G

38-87 and JE
D

E
C

 JE
S

D
51-2 w

ith the single layer board horizontal.
3.

P
er JE

D
E

C
 JE

S
D

51-6 w
ith the board horizontal.

4.
T

herm
al resistance betw

een the die and the printed circuit board per JE
D

E
C

 JE
S

D
 51-8. B

oard tem
perature is m

easured on 
the top surface of the board near the package.

5.
T

herm
al resistance betw

een the die and the case top surface as m
easured by the cold plate m

ethod (M
IL S

P
E

C
-883 M

ethod 
1012.1).

6.
T

herm
al characterization param

eter indicating the tem
perature difference betw

een package top and the junction tem
perature 

per JE
D

E
C

 JE
S

D
51-2.

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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2.4
D

C
 E

lectrical C
h

aracteristics
T

his section describes the D
C

 electrical characteristics for the M
S

C
7112. 

N
ote:

T
he leakage current is m

easured for nom
inal voltage values m

ust vary in the sam
e direction (for exam

ple, both V
D

D
IO

 
and V

D
D

C  vary by +
2 percent or both vary by –2 percent). 

Tab
le

5. D
C

 E
lectrical C

h
aracteristics 

C
h

aracteristic
S

ym
b

o
l

M
in

T
yp

ical
M

ax
U

n
it

C
ore and P

LL voltage
V

D
D

C
V

D
D

P
LL

1.14
1.2

1.26
V

D
R

A
M

 interface I/O
 voltage

1
V

D
D

M
2.375

2.5
2.625

V

I/O
 voltage

V
D

D
IO

3.135
3.3

3.465
V

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

T
able

6 lists the D
D

R
 D

R
A

M
 capacitance.

D
R

A
M

 interface I/O
 reference voltage

2
V

R
E

F
0.49 × V

D
D

M
1.25

0.51 × V
D

D
M

V

D
R

A
M

 interface I/O
 term

ination voltage
3

V
T

T
V

R
E

F  – 0.04
V

R
E

F
V

R
E

F  +
 0.04

V

Input high C
LK

IN
 voltage

V
IH

C
LK

2.4
3.0

3.465
V

D
R

A
M

 interface input high I/O
 voltage

V
IH

M
V

R
E

F  +
 0.28

V
D

D
M

V
D

D
M

 +
 0.3

V

D
R

A
M

 interface input low
 I/O

 voltage
V

ILM
–0.3

G
N

D
V

R
E

F  – 0.18
V

Input leakage current, V
IN =

 V
D

D
IO

IIN
–1.0

0.09
1

µA

V
R

E
F  input leakage current

IV
R

E
F

—
—

5
µA

T
ri-state (high im

pedance off state) leakage current, 
V

IN =
 V

D
D

IO

IO
Z

–1.0
0.09

1
µA

S
ignal low

 input current, V
IL  =

 0.4 V
IL

–1.0
0.09

1
µA

S
ignal high input current, V

IH  =
 2.0 V

IH
–1.0

0.09
1

µA

O
utput high voltage, IO

H
 =

 –2 m
A

, except open drain pins
V

O
H

2.0
3.0

—
V

O
utput low

 voltage, IO
L =

 5 m
A

V
O

L
—

0
0.4

V

T
ypical core pow

er 5

•
at 200 M

H
z

•
at 266 M

H
z (m

ask set 1M
88B

 only)

P
C

——
222
293

——
m

W
m

W

N
o

tes:
1.

T
he value of V

D
D

M
 at the M

S
C

7112 device m
ust rem

ain w
ithin 50 m

V
 of V

D
D

M
 at the D

R
A

M
 device at all tim

es.
2.

V
R

E
F  m

ust be equal to 50%
 of V

D
D

M
 and track V

D
D

M
 variations as m

easured at the receiver. P
eak-to-peak noise m

ust not 
exceed ±

2%
 of the D

C
 value.

3.
V

T
T  is not applied directly to the M

S
C

7112 device. It is the level m
easured at the far end signal term

ination. It should be equal 
to V

R
E

F . T
his rail should track variations in the D

C
 level of V

R
E

F .
4.

O
utput leakage for the m

em
ory interface is m

easured w
ith all outputs disabled, 0 V

 ≤  V
O

U
T  ≤ V

D
D

M
.

5.
T

he core pow
er values w

ere m
easured.using a standard E

F
R

 pattern at typical conditions (25°C
, 200 M

H
z or 266 M

H
z, 1.2 V

 
core).

Tab
le

6. D
D

R
 D

R
A

M
 C

ap
acitan

ce

P
aram

eter/C
o

n
d

itio
n

S
ym

b
o

l
M

ax
U

n
it

Input/output capacitance: D
Q

, D
Q

S
C

IO
30

pF

D
elta input/output capacitance: D

Q
, D

Q
S

C
D

IO
30

pF

N
o

te:
T

hese values w
ere m

easured under the follow
ing conditions: 

• V
D

D
M

 = 2.5 V
 ±

 0.125 V
• f =

 1 M
H

z
• T

A  =
 25°C

• V
O

U
T  =

 V
D

D
M

/2
• V

O
U

T  (peak to peak)
=

 0.2
V
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A

C
 T

im
in

g
s

T
his section presents tim

ing diagram
s and specifications for individual signals and parallel I/O

 outputs and inputs. A
ll A

C
 

tim
ings are based on a 30 pF

 load, except w
here noted otherw

ise, and a 50 Ω
 transm

ission line. F
or any additional pF, use the 

follow
ing equations to com

pute the delay:

•
Standard interface: 2.45 +

 (0.054 ×
 C

load ) ns

•
D

D
R

 interface: 1.6 +
 (0.002 ×

 C
load ) ns

2.5.1
C

lo
ck an

d
 T

im
in

g
 S

ig
n

als
T

he follow
ing tables describe clock signal characteristics. T

able
7 show

s the m
axim

um
 frequency values for internal (core, 

reference, and peripherals) and external ( C
LK

O
) clocks. Y

ou m
ust ensure that m

axim
um

 frequency values are not exceeded (see 
for the allow

able ranges w
hen using the P

L
L

).

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.2
C

o
n

fig
u

rin
g

 C
lo

ck F
req

u
en

cies
T

his section describes im
portant requirem

ents for configuring clock frequencies in the M
S

C
7112 device w

hen using the P
L

L
 

block. To configure the device clocking, you m
ust program

 four fields in the C
lock C

ontrol R
egister (C

L
K

C
T

L
):

•
PL

L
D

V
F field. Specifies the P

L
L

 division factor. T
he output of the divider block is the input to the m

ultiplier block.

•
PL

L
M

LT
F field. S

pecifies the P
L

L
 m

ultiplication factor. T
he output from

 the m
ultiplier block is the V

C
O

.

•
R

N
G

 field. Selects the available P
L

L
 frequency range.

•
C

K
S

E
L

 field. S
elects the source for the core clock.

T
here are restrictions on the frequency range perm

itted at the beginning of the m
ultiplication portion of the P

L
L

 that affect the 
allow

able values for the P
L

L
D

V
F and PL

L
M

LT
F fields. T

he follow
ing sections define these restrictions and provide guidelines 

to configure the device clocking w
hen using the P

L
L

. R
efer to the C

lock and Pow
er M

anagem
ent chapter in the M

SC
711x 

R
eference M

anual for details on the clock program
m

ing m
odel.

Tab
le

7. M
axim

u
m

 F
req

u
en

cies

C
h

aracteristic 
M

axim
u

m
 in

 M
H

z

M
ask S

et 1L
44X

M
ask S

et 1M
88B

C
ore clock frequency (C

LO
C

K
)

200
266

E
xternal output clock frequency (C

LK
O

)
50

67
M

em
ory clock frequency (C

K
, C

K
)

100
133

T
D

M
 clock frequency (T

xR
C

K
, T

xT
C

K
)

50
67

Tab
le

8. C
lo

ck F
req

u
en

cies in
 M

H
z

C
h

aracteristic
S

ym
b

o
l

M
in

M
ax

M
ask S

et 1L
44X

M
ask S

et 1M
88B

C
LK

IN
 frequency

F
C

LK
IN

10
100

100

C
LO

C
K

 frequency
F

C
O

R
E

—
200

266

C
K

, C
K

 frequency
F

C
K

—
100

133

T
D

M
xR

C
K

, T
D

M
xT

C
K

 frequency
F

T
D

M
C

K
—

50
50

C
LK

O
 frequency

F
C

K
O

—
50

67

A
H

B
/IP

B
us/A

P
B

 clock frequency
F

B
C

K
—

100
133

N
o

te:
T

he rise and fall tim
e of external clocks should be 5

ns m
axim

um

Tab
le

9. S
ystem

 C
lo

ck P
aram

eters

C
h

aracteristic 
M

in
M

ax
U

n
it

C
LK

IN
 frequency

10
100

M
H

z

C
LK

IN
 slope

—
5

ns

C
LK

IN
 frequency jitter (peak-to-peak)

—
1000

ps

C
LK

O
 frequency jitter (peak-to-peak)

—
150

ps
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2.5.2.1
P

L
L

 M
u

ltip
lier R

estrictio
n

s
T

here are tw
o restrictions for correct usage of the P

L
L

 block:

•
T

he input frequency to the PL
L

 m
ultiplier block (that is, the output of the divider) m

ust be in the range 10.5–19.5 M
H

z.

•
T

he output frequency of the P
L

L
 m

ultiplier m
ust be in the range 300-600 M

H
z.

W
hen program

m
ing the P

L
L

 for a desired output frequency using the PL
L

D
V

F, P
L

L
M

LT
F, and R

N
G

 fields, you m
ust m

eet 
these constraints.

2.5.2.2
D

ivisio
n

 F
acto

rs an
d

 C
o

rresp
o

n
d

in
g

 C
L

K
IN

 F
req

u
en

cy R
an

g
e

T
he value of the P

L
L

D
V

F field determ
ines the allow

able C
LK

IN
 frequency range, as show

n in T
able

10.

Tab
le

10. C
L

K
IN

 F
req

u
en

cy R
an

g
es b

y D
ivid

e F
acto

r V
alu

e

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.2.3
M

u
ltip

licatio
n

 F
acto

r R
an

g
e 

T
he m

ultiplier block output frequency ranges depend on the input clock frequency as show
n in T

able
11.

2.5.2.4
A

llo
w

ed
 C

o
re C

lo
ck F

req
u

en
cy R

an
g

e
T

he frequency delivered to the core, extended core, and peripheral depends on the value of the C
L

K
C

T
R

L
[R

N
G

] bit as show
n 

in T
able

12.

T
his bit along w

ith the C
K

S
E

L
 determ

ines the frequency range of the core clock.

P
L

L
D

V
F

 
F

ield
 V

alu
e

D
ivid

e 
F

acto
r

C
L

K
IN

 F
req

u
en

cy R
an

g
e

C
o

m
m

en
ts

0x00
1

10.5 to 19.5 M
H

z
P

re-D
ivision by 1

0x01
2

21 to 39 M
H

z
P

re-D
ivision by 2

0x02
3

31.5 to 58.5 M
H

z
P

re-D
ivision by 3

0x03
4

42 to 78 M
H

z
P

re-D
ivision by 4

0x04
5

52.5 to 97.5 M
H

z
P

re-D
ivision by 5

0x05
6

63 to 100 M
H

z
P

re-D
ivision by 6

0x06
7

73.5 to 100 M
H

z
P

re-D
ivision by 7

0x07
8

84 to 100 M
H

z
P

re-D
ivision by 8

0x08
9

94.5 to 100 M
H

z
P

re-D
ivision by 9

N
o

te:
T

he m
axim

um
 C

LK
IN

 frequency is 100 M
H

z. T
herefore, the P

LLD
V

F
 value m

ust be in the range from
 1–9. 

Tab
le

11. P
L

L
M

LT
F

 R
an

g
es

M
u

ltip
lier B

lo
ck (L

o
o

p
) O

u
tp

u
t R

an
g

e
M

in
im

u
m

 P
L

L
M

L
T

F
 V

alu
e

M
axim

u
m

 P
L

L
M

L
T

F
 V

alu
e

300 ≤ [P
re-D

ivided C
lock × (P

LLM
LT

F
 +

 1)] ≤ 600 M
H

z
300/P

re-D
ivided C

lock
600/P

re-D
ivided C

lock

N
o

te:
T

his table results from
 the allow

ed range for F
Loop . T

he m
inim

um
 and m

axim
um

 m
ultiplication factors are dependent on the 

frequency of the P
re-D

ivided C
lock.

Tab
le

12. F
vco  F

req
u

en
cy R

an
g

es

C
L

K
C

T
R

L
[R

N
G

] V
alu

e
A

llo
w

ed
 R

an
g

e o
f F

vco

1
300 ≤ F

vco  ≤ 600 M
H

z

0
150 ≤ F

vco  ≤ 300 M
H

z

N
o

te:
T

his table results from
 the allow

ed range for F
vco , w

hich is F
Loop  m

odified by C
LK

C
T

R
L[R

N
G

].
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22 2.5.2.5
C

o
re C

lo
ck F

req
u

en
cy R

an
g

e W
h

en
 U

sin
g

 D
D

R
 M

em
o

ry

Tab
le

13. R
esu

ltin
g

 R
an

g
es P

erm
itted

 fo
r th

e C
o

re C
lo

ck

C
L

K
C

T
R

L
[C

K
S

E
L

]
C

L
K

C
T

R
L

[R
N

G
]

R
esu

ltin
g

 
D

ivisio
n

 
F

acto
r

A
llo

w
ed

 R
an

g
e

o
f C

o
re C

lo
ck

C
o

m
m

en
ts

11
1

1
R

eserved
R

eserved

11
0

2
150 ≤ C

ore_C
lk ≤ 200 M

H
z

Lim
ited by range of P

LL

01
1

2
150 ≤ C

ore_C
lk ≤ 200 M

H
z

Lim
ited by range of P

LL

01
0

4
75 ≤ C

ore_C
lk ≤ 150 M

H
z

Lim
ited by range of P

LL

N
o

te:
T

his table results from
 the allow

ed range for F
O

U
T , w

hich depends on clock selected via C
LK

C
T

R
L[C

K
S

E
L].

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

T
he core clock can also be lim

ited by the frequency range of the D
D

R
 devices in the system

. T
able

14 sum
m

arizes this 
restriction.

2.5.3
R

eset Tim
in

g
T

he M
SC

7112 device has several inputs to the reset logic. A
ll M

S
C

7112 reset sources are fed into the reset controller, w
hich 

takes different actions depending on the source of the reset. T
he reset status register indicates the m

ost recent sources to cause 
a reset. T

able
15 describes the reset sources.

T
able

16 sum
m

arizes the reset actions that occur as a result of the different reset sources. 

Tab
le

14. C
o

re C
lo

ck R
an

g
es W

h
en

 U
sin

g
 D

D
R

D
D

R
 T

yp
e

A
llo

w
ed

 F
req

u
en

cy 
R

an
g

e fo
r D

D
R

 C
K

 
C

o
rresp

o
n

d
in

g
 R

an
g

e
fo

r th
e C

o
re C

lo
ck

C
o

m
m

en
ts

D
D

R
 200 (P

C
-1600)

83–100 M
H

z
166 ≤ core clock ≤ 200 M

H
z

C
ore lim

ited to 2 × m
axim

um
 D

D
R

 frequency

D
D

R
 266 (P

C
-2100)

83–133 M
H

z
166 ≤ core clock ≤ 266 M

H
z

C
ore lim

ited to 2 × m
axim

um
 D

D
R

 frequency

D
D

R
 333 (P

C
-2600)

83–150 M
H

z
166 ≤ core clock ≤ 300 M

H
z

C
ore lim

ited to 2 × m
axim

um
 D

D
R

 frequency

Tab
le

15. R
eset S

o
u

rces

N
am

e 
D

irectio
n

D
escrip

tio
n

P
ow

er-on reset
(P

O
R

E
S

E
T

)
Input

Initiates the pow
er-on reset flow

 that resets the M
S

C
7112 and configures various attributes of the 

M
S

C
7112. O

n P
O

R
E

S
E

T
, the entire M

S
C

7112 device is reset. S
P

LL and D
LL states are reset, 

H
R

E
S

E
T

 is driven, the S
C

1400 extended core is reset, and system
 configuration is sam

pled. T
he 

system
 is configured only w

hen P
O

R
E

S
E

T
 is asserted.

E
xternal H

ard 
reset (H

R
E

S
E

T
)

Input/ O
utput

Initiates the hard reset flow
 that configures various attributes of the M

S
C

7112. W
hile H

R
E

S
E

T
 is 

asserted, H
R

E
S

E
T

 is an open-drain output. U
pon hard reset, H

R
E

S
E

T
 is driven and the S

C
1400 

extended core is reset. 

S
oftw

are 
w

atchdog reset
Internal

W
hen the M

S
C

7112 w
atchdog count reaches zero, a softw

are w
atchdog reset is signalled. T

he 
enabled softw

are w
atchdog event then generates an internal hard reset sequence.

B
us m

onitor 
reset

Internal
W

hen the M
S

C
7112 bus m

onitor count reaches zero, a bus m
onitor hard reset is asserted. T

he 
enabled bus m

onitor event then generates an internal hard reset sequence.

JT
A

G
 E

X
T

E
S

T
, 

C
LA

M
P

, or 
H

IG
H

Z
 com

m
and

Internal
W

hen a T
est A

ccess P
ort (T

A
P

) executes an E
X

T
E

S
T

, C
LA

M
P

, or H
IG

H
Z

 com
m

and, the T
A

P
 logic 

asserts an internal reset signal that generates an internal soft reset sequence.

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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Tab
le

16. R
eset A

ctio
n

s fo
r E

ach
 R

eset S
o

u
rce

R
eset A

ctio
n

/R
eset S

o
u

rce

P
o

w
er-O

n
 R

eset 
(P

O
R

E
S

E
T

)
H

ard
 R

eset 
(H

R
E

S
E

T
)

S
o

ft R
eset 

(S
R

E
S

E
T

)

E
xtern

al o
n

ly

E
xtern

al o
r 

In
tern

al (S
o

ftw
are 

W
atch

d
o

g
 o

r B
u

s 
M

o
n

ito
r)

JT
A

G
 C

o
m

m
an

d
: 

E
X

T
E

S
T

, C
L

A
M

P
, 

o
r H

IG
H

Z

C
onfiguration pins sam

pled (refer to S
ectio

n
 2.5.3.1 for 

details).
Y

es
N

o
N

o

P
LL and clock synthesis states R

eset
Y

es
N

o
N

o

H
R

E
S

E
T

 D
riven

Y
es

Y
es

N
o

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.3.1
P

o
w

er-O
n

 R
eset (P

O
R

E
S

E
T

) P
in

A
sserting P

O
R

E
S

E
T initiates the pow

er-on reset flow
. P

O
R

E
S

E
T m

ust be asserted externally for at least 16 C
LK

IN
 cycles after 

external pow
er to the M

S
C

7112 reaches at least 2/3 V
D

D .

2.5.3.2
R

eset C
o

n
fig

u
ratio

n
T

he M
SC

7112 has tw
o m

echanism
s for w

riting the reset configuration: 

•
From

 a host through the host interface (H
D

I16)

•
From

 m
em

ory through the I 2C
 interface

Five signal levels (see C
hapter 1 for signal description details) are sam

pled on P
O

R
E

S
E

T deassertion to define the boot and 
operating conditions:

•
B

M
[0–1] 

•
S

W
T

E
 

•
H

8B
IT

•
H

D
SP

2.5.3.3
R

eset Tim
in

g
 Tab

les
T

able
17 and F

igure 4 describe the reset tim
ing for a reset configuration w

rite.

S
oftw

are w
atchdog and bus tim

e-out m
onitor registers

Y
es

Y
es

Y
es

C
lock synthesis m

odules (S
T

O
P

C
T

R
L, H

LT
R

E
Q

, and 
H

LT
A

C
K

) reset
Y

es
Y

es
Y

es

E
xtended core reset

Y
es

Y
es

Y
es

P
eripheral m

odules reset
Y

es
Y

es
Y

es

Tab
le

17. Tim
in

g
 fo

r a R
eset C

o
n

fig
u

ratio
n

 W
rite

N
o

.
C

h
aracteristics

E
xp

ressio
n

U
n

it

1
R

equired external P
O

R
E

S
E

T
 duration m

inim
um

16/F
C

LK
IN

clocks

2
D

elay from
 P

O
R

E
S

E
T

 deassertion to H
R

E
S

E
T

 deassertion
521/F

C
LK

IN
clocks

N
o

te:
T

im
ings are not tested, but are guaranteed by design.

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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F
ig

u
re

4. Tim
in

g
 D

iag
ram

 fo
r a R

eset C
o

n
fig

u
ratio

n
 W

rite

P
O

R
E

S
E

T

P
O

R
E

S
E

T
 Internal

H
R

E
S

E
T

Input

O
utput (I/O

)

C
onfiguration P

ins
are sam

pled

2

1

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.4
D

D
R

 D
R

A
M

 C
o

n
tro

ller T
im

in
g

T
his section provides the A

C
 electrical characteristics for the D

D
R

 D
R

A
M

 interface.

2.5.4.1
D

D
R

 D
R

A
M

 In
p

u
t A

C
 Tim

in
g

 S
p

ecificatio
n

s
T

able
18 provides the input A

C
 tim

ing specifications for the D
D

R
 D

R
A

M
 interface.

Tab
le

18. D
D

R
 D

R
A

M
 In

p
u

t A
C

 T
im

in
g

N
o

.
P

aram
eter

S
ym

b
o

l
M

in

M
ax

U
n

it
M

ask S
et 

1L
44X

M
ask S

et 
1M

88B

—
A

C
 input low

 voltage
V

IL
—

V
R

E
F

 – 0.31
V

R
E

F
 – 0.31

V

—
A

C
 input high voltage

V
IH

V
R

E
F

 +
 0.31

V
D

D
M

 +
 0.3

V
D

D
M

 +
 0.3

V

201
M

axim
um

 D
n input setup skew

 relative to D
Q

S
n 

input 
—

—
1026

900
ps

202
M

axim
um

 D
n input hold skew

 relative to D
Q

S
n 

input 
—

—
386

900
ps

N
o

tes:
1.

M
axim

um
 possible skew

 betw
een a data strobe (D

Q
S

n) and any corresponding bit of data (D
[8n

+
{0...7}] if 0 ≤ n ≤ 7).

2.
S

ee T
ab

le
19 for tC

K  value.
3.

D
n should be driven at the sam

e tim
e as D

Q
S

n. T
his is necessary because the D

Q
S

n centering on the D
Q

n data tenure is 
done internally.

F
ig

u
re

5. D
D

R
 D

R
A

M
 In

p
u

t Tim
in

g
 D

iag
ram

D
n

D
Q

S
n

D
1

D
0

201

202
202

201

N
o

te: D
Q

S
 centering is done internally.
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2.5.4.2
D

D
R

 D
R

A
M

 O
u

tp
u

t A
C

 Tim
in

g
 S

p
ecificatio

n
s

T
able

19 and T
able

20 list the output A
C

 tim
ing specifications and m

easurem
ent conditions for the D

D
R

 D
R

A
M

 interface.

Tab
le

19. D
D

R
 D

R
A

M
 O

u
tp

u
t A

C
 Tim

in
g

 

N
o

.
P

aram
eter

S
ym

b
o

l

M
in

M
ax

U
n

it
M

ask S
et 

1L
44X

M
ask S

et 
1M

88B

200
C

K
 cycle tim

e, (C
K

/C
K

 crossing) 1

•
100 M

H
z (D

D
R

200)
•

133 M
H

z (D
D

R
266)

tC
K

10
N

ot applicable
1.0

7.52
——

nsns

204
A

n/R
A

S
/C

A
S

/W
E

/C
K

E
 output setup w

ith respect to 
tD

D
K

H
A

S
0.5 × tC

K  – 2250
0.5 × tC

K  – 1000
—

ps

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

C
K

205
A

n/R
A

S
/C

A
S

/W
E

/C
K

E
 output hold w

ith respect to C
K

tD
D

K
H

A
X

0.5 × tC
K  – 1250

0.5 × tC
K  – 1000

—
ps

206
C

S
n output setup w

ith respect to C
K

tD
D

K
H

C
S

0.5 × tC
K  – 2250

0.5 × tC
K  – 1000

—
ps

207
C

S
n output hold w

ith respect to C
K

tD
D

K
H

C
X

0.5 × tC
K  – 1250

0.5 × tC
K  – 1000

—
ps

208
C

K
 to D

Q
S

n
2

tD
D

K
H

M
H

–600
–600

600
ps

209
D

n/D
Q

M
n output setup w

ith respect to D
Q

S
n

3
tD

D
K

H
D

S
,

tD
D

K
LD

S

0.25 × tM
C

K  – 
1050

0.25 × tC
K  – 750

—
ps

210
D

n/D
Q

M
n output hold w

ith respect to D
Q

S
n

3
tD

D
K

H
D

X
,

tD
D

K
LD

X

0.25 × tC
K  – 1050

0.25 × tC
K  – 750

—
ps

211
D

Q
S

n pream
ble start 4

tD
D

K
H

M
P

–0.25 × tC
K  

–0.25 × tC
K  

—
ps

212
D

Q
S

n epilogue end
5

tD
D

K
H

M
E

–600
–600

600
ps

N
o

tes:
1.

A
ll C

K
/C

K
 referenced m

easurem
ents are m

ade from
 the crossing of the tw

o signals ±0.1 V
.

2.
tD

D
K

H
M

H  can be m
odified through the T

C
F

G
2[W

R
D

D
] D

Q
S

S
 override bits. T

he D
R

A
M

 requires that the first w
rite data strobe 

arrives 75–125%
 of a D

R
A

M
 cycle after the w

rite com
m

and is issued. A
ny skew

 betw
een D

Q
S

n and C
K

 m
ust be considered 

w
hen trying to achieve this 75%

–125%
 goal. T

he T
C

F
G

2[W
R

D
D

] bits can be used to shift D
Q

S
n by 1/4 D

R
A

M
 cycle 

increm
ents. T

he skew
 in this case refers to an internal skew

 existing at the signal connections. B
y default, the C

K
/C

K
 crossing 

occurs in the m
iddle of the control signal (A

n/R
A

S
/C

A
S

/W
E

/C
K

E
) tenure. S

etting T
C

F
G

2[A
C

S
M

] bit shifts the control signal 
assertion 1/2 D

R
A

M
 cycle earlier than the default tim

ing. T
his m

eans that the signal is asserted no earlier than 410 ps before 
the C

K
/C

K
 crossing and no later than 677 ps after the crossing tim

e; the device uses 1087 ps of the skew
 budget (the interval 

from
 –410 to +

677 ps). T
im

ing is verified by referencing the falling edge of C
K

. S
ee C

hapter 10 of the M
S

C
711x R

eference 
M

anual for details.
3.

D
eterm

ined by m
axim

um
 possible skew

 betw
een a data strobe (D

Q
S

) and any corresponding bit of data. T
he data strobe 

should be centered inside of the data eye.
4.

P
lease note that this spec is in reference to the D

Q
S

n first rising edge. It could also be referenced from
 C

K
(r), but due to 

program
m

able delay of the w
rite strobes (T

C
F

G
2[W

R
D

D
]), there pre-am

ble m
ay be extended for a full D

R
A

M
 cycle. F

or this 
reason, w

e reference from
 D

Q
S

n.
5.

A
ll outputs are referenced to the rising edge of C

K
. N

ote that this is essentially the C
K

/D
Q

S
n skew

 in spec 208. In addition 
there is no real “m

axim
um

” tim
e for the epilogue end. JE

D
E

C
 does not require this is as a device lim

itation, but sim
ply for the 

chip to guarantee fast enough w
rite to read turn-around tim

es. T
his is already guaranteed by the m

em
ory controller operation.
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26 F
igure 6 show

s the D
D

R
 D

R
A

M
 output tim

ing diagram
.

A
n

C
K

C
K

W
rite A

0
N

O
O

P

R
A

S
C

A
S

W
E

C
K

E

200211

206

204

207

205

D
Q

M
n

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
igure 7 provides the A

C
 test load for the D

D
R

 D
R

A
M

 bus.

2.5.5
T

D
M

 Tim
in

g

F
ig

u
re

6. D
D

R
 D

R
A

M
 O

u
tp

u
t T

im
in

g
 D

iag
ram

F
ig

u
re

7. D
D

R
 D

R
A

M
 A

C
 Test L

o
ad

Tab
le

20. D
D

R
 D

R
A

M
 M

easu
rem

en
t C

o
n

d
itio

n
s

S
ym

b
o

l
D

D
R

 D
R

A
M

U
n

it

V
T

H
1

V
R

E
F  ±

 0.31 V
V

V
O

U
T 2

0.5 × V
D

D
M

V

N
o

tes:
1.

D
ata input threshold m

easurem
ent point.

2.
D

ata output m
easurem

ent point.

Tab
le

21. T
D

M
 Tim

in
g

N
o

.
C

h
aracteristic 

E
xp

ressio
n

M
in

M
ax

U
n

its

300
T

D
M

xR
C

K
/T

D
M

xT
C

K
T

C
20.0 

—
ns

301
T

D
M

xR
C

K
/T

D
M

xT
C

K
 H

igh P
ulse W

idth
0.4 × T

C
8.0

—
ns

302
T

D
M

xR
C

K
/T

D
M

xT
C

K
 Low

 P
ulse W

idth
0.4 × T

C
8.0

—
ns

303
T

D
M

 all input S
etup tim

e
3.0

—
ns

304
T

D
M

xR
D

 H
old tim

e
3.5

—
ns

305
T

D
M

xT
F

S
/T

D
M

xR
F

S
 input H

old tim
e

2.0
—

ns

306
T

D
M

xT
C

K
 H

igh to T
D

M
xT

D
 output active

4.0
—

ns

D
n

D
Q

S
n

D
1

D
0

208

209
209

212

210
210

O
utput

Z
0  = 50 Ω

V
O

U
T

R
L  =

 50 Ω
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307
T

D
M

xT
C

K
 H

igh to T
D

M
xT

D
 output valid

—
14.0

ns

308
T

D
M

xT
D

 hold tim
e

2.0
—

ns

309
T

D
M

xT
C

K
 H

igh to T
D

M
xT

D
 output high im

pedance
—

10.0
ns

310
T

D
M

X
T

F
S

/T
D

M
xR

F
S

 output valid
—

13.5
ns

311
T

D
M

xT
F

S
/T

D
M

xR
F

S
 output hold tim

e
2.5

—
ns

N
o

tes:
1.

O
utput values are based on 30 pF

 capacitive load.
2.

Inputs are referenced to the sam
pling that the T

D
M

 is program
m

ed to use. O
utputs are referenced to the program

m
ing edge 

they are program
m

ed to use. U
se of the rising edge or falling edge as a reference is program

m
able. R

efer to the M
S

C
711x 

R
eference M

anual for details. T
D

M
xT

C
K

 and T
D

M
xR

C
K

 are show
n using the rising edge.

Tab
le

21. T
D

M
 Tim

in
g

N
o

.
C

h
aracteristic 

E
xp

ressio
n

M
in

M
ax

U
n

its

300

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
ig

u
re

8. T
D

M
 R

eceive S
ig

n
als

F
ig

u
re

9. T
D

M
 Tran

sm
it S

ig
n

als

T
D

M
xR

C
K

T
D

M
xR

D

T
D

M
xR

F
S

301
302

303

303
304

305

311
310

T
D

M
xR

F
S

 (output)

~
~

T
D

M
xT

C
K

T
D

M
xT

D

~~~~

306 307
309

308

300

301
302

311
310

T
D

M
xR

C
K

T
D

M
xT

F
S

 (output)

T
D

M
xT

F
S

 (input)
303

305
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28 2.5.6
H

D
I16 S

ig
n

als

Tab
le

22. H
o

st In
terface (H

D
I16) Tim

in
g

1, 2

N
o

.
C

h
aracteristics

3
M

ask S
et 1L

44X
M

ask S
et 1M

88B
U

n
it

E
xp

ressio
n

V
alu

e
E

xp
ressio

n
V

alu
e

40
H

ost Interface C
lock period

T
H

C
LK

N
ote 1

T
C

O
R

E
N

ote 1
ns

44a 
R

ead data strobe m
inim

um
 assertion w

idth
4

H
A

C
K

 read m
inim

um
 assertion w

idth
3.0 × T

H
C

LK
N

ote 11
2.0 × T

C
O

R
E  + 9.0

N
ote 11

ns

44b
R

ead data strobe m
inim

um
 deassertion w

idth
4

H
A

C
K

 read m
inim

um
 deassertion w

idth
1.5 × T

H
C

LK
N

ote 11
1.5 × T

C
O

R
E

N
ote 11

ns

44c
R

ead data strobe m
inim

um
 deassertion w

idth
4 after “Last D

ata 
R

egister” reads
5,6, or betw

een tw
o consecutive C

V
R

, IC
R

, or IS
R

 
reads

7

5,6

2.5 × T
H

C
LK

N
ote 11

2.5 × T
C

O
R

E
N

ote 11
ns

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

H
A

C
K

 m
inim

um
 deassertion w

idth after “Last D
ata R

egister” reads

45
W

rite data strobe m
inim

um
 assertion w

idth
8

H
A

C
K

 w
rite m

inim
um

 assertion w
idth

1.5 × T
H

C
LK

N
ote 11

1.5 × T
C

O
R

E
N

ote 11
ns

46
W

rite data strobe m
inim

um
 deassertion w

idth
8

H
A

C
K

 w
rite m

inim
um

 deassertion w
idth after IC

R
, C

V
R

 and D
ata 

R
egister w

rites
5

2.5 × T
H

C
LK

N
ote 11

2.5 × T
C

O
R

E
N

ote 11
ns

47
H

ost data input m
inim

um
 setup tim

e before w
rite data strobe 

deassertion
8

H
ost data input m

inim
um

 setup tim
e before H

A
C

K
 w

rite deassertion
—

3.0
—

2.5
ns

48
H

ost data input m
inim

um
 hold tim

e after w
rite data strobe 

deassertion
8

H
ost data input m

inim
um

 hold tim
e after H

A
C

K
 w

rite deassertion
—

4.0
—

2.5
ns

49
R

ead data strobe m
inim

um
 assertion to output data active from

 high 
im

pedance
4 

H
A

C
K

 read m
inim

um
 assertion to output data active from

 high 
im

pedance
—

1.0
—

1.0
ns

50
R

ead data strobe m
axim

um
 assertion to output data valid

4 
H

A
C

K
 read m

axim
um

 assertion to output data valid
(2.0 × T

H
C

LK ) +
 8.0

N
ote 11

(2.0 × T
C

O
R

E ) +
 8.0

N
ote 11

ns

51
R

ead data strobe m
axim

um
 deassertion to output data high 

im
pedance

4 
H

A
C

K
 read m

axim
um

 deassertion to output data high im
pedance

—
8.0

—
9.0

ns

52
O

utput data m
inim

um
 hold tim

e after read data strobe deassertion
4 

O
utput data m

inim
um

 hold tim
e after H

A
C

K
 read deassertion

—
1.0

—
1.0

ns

53
H

C
S

[1–2]  m
inim

um
 assertion to read data strobe assertion

4
—

0.0
—

0.5
ns

54
H

C
S

[1–2]  m
inim

um
 assertion to w

rite data strobe assertion
8

—
0.0

—
0.0

ns

55
H

C
S

[1–2]  m
axim

um
 assertion to output data valid 

(2.0 × T
H

C
LK ) +

 8.0
N

ote 11
(2.0 × T

C
O

R
E ) +

 6.0
N

ote 11
ns

56
H

C
S

[1–2]  m
inim

um
 hold tim

e after data strobe deassertion
9

—
0.0

—
0.5

ns

57
H

A
[0–3], H

R
W

 m
inim

um
 setup tim

e before data strobe assertion
9

—
5.0

—
5.0

ns

58
H

A
[0–3], H

R
W

 m
inim

um
 hold tim

e after data strobe deassertion
9

—
5.0

—
5.0

ns

61
M

axim
um

 delay from
 read data strobe deassertion to host request 

deassertion for “Last D
ata R

egister” read
4, 5, 10

(3.0 × T
H

C
LK ) +

 8.0
N

ote 11
(3.0 × T

C
O

R
E ) +

 6.0
N

ote 11
ns

62
M

axim
um

 delay from
 w

rite data strobe deassertion to host request 
deassertion for “Last D

ata R
egister” w

rite
5,8,10

(3.0 × T
H

C
LK ) +

 8.0
N

ote 11
(3.0 × T

C
O

R
E ) +

 6.0
N

ote 11
ns

63
M

inim
um

 delay from
 D

M
A

 H
A

C
K

 (O
A

D
=

0) or R
ead/W

rite data 
strobe(O

A
D

=
1) deassertion to H

R
E

Q
 assertion.

(2.0 × T
H

C
LK ) +

 1.0
N

ote 11
(2.0 × T

C
O

R
E ) +

 1.0
N

ote 11
ns

64
M

axim
um

 delay from
 D

M
A

 H
A

C
K

 (O
A

D
=

0) or R
ead/W

rite data 
strobe(O

A
D

=
1) assertion to H

R
E

Q
 deassertion

(5.0 × T
H

C
LK ) +

 8.0
N

ote 11
(5.0 × T

C
O

R
E ) +

 6.0
N

ote 11
ns
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N
o

tes:
1.

T
H

C
LK  =

 2/ (C
ore C

lock). A
t 200 M

H
z, T

H
C

LK  =
 10 ns. T

C
O

R
E  =

 core clock period. A
t 266 M

H
z, T

C
O

R
E  =

 3.75 ns.
2.

In the tim
ing diagram

s below
, the controls pins are draw

n as active low
. T

he pin polarity is program
m

able.
3.

V
D

D
 =

 3.3 V
 ±

 0.15 V
; T

J  =
 –40°C

 to +
105 °C

, C
L  =

 30 pF
 for m

axim
um

 delay tim
ings and C

L  =
 0 pF

 for m
inim

um
 delay tim

ings.
4.

T
he read data strobe is H

R
D

/H
R

D
 in the dual data strobe m

ode and H
D

S
/H

D
S

 in the single data strobe m
ode.

5.
F

or 64-bit transfers, T
he “last data register” is the register at address 0x7, w

hich is the last location to be read or w
ritten in data 

transfers. T
his is R

X
0/T

X
0 in the little endian m

ode (H
B

E
 =

 0), or R
X

3/T
X

3 in the big endian m
ode (H

B
E

 =
 1).

6.
T

his tim
ing is applicable only if a read from

 the “last data register” is follow
ed by a read from

 the R
X

L, R
X

M
, or R

X
H

 registers 
w

ithout first polling R
X

D
F

 or H
R

E
Q

 bits, or w
aiting for the assertion of the H

R
E

Q
/H

R
E

Q
 signal.

7.
T

his tim
ing is applicable only if tw

o consecutive reads from
 one of these registers are executed.

8.
T

he w
rite data strobe is H

W
R

 in the dual data strobe m
ode and H

D
S

 in the single data strobe m
ode.

9.
T

he data strobe is host read (H
R

D
/H

R
D

) or host w
rite (H

W
R

/H
W

R
) in the dual data strobe m

ode and host data strobe 
(H

D
S

/H
D

S
) in the single data strobe m

ode.

Tab
le

22. H
o

st In
terface (H

D
I16) Tim

in
g

1, 2 (co
n

tin
u

ed
)

N
o

.
C

h
aracteristics

3
M

ask S
et 1L

44X
M

ask S
et 1M

88B
U

n
it

E
xp

ressio
n

V
alu

e
E

xp
ressio

n
V

alu
e

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
igure 10 and F

igure 11 show
 H

D
I16 read signal tim

ing. F
igure 12 and F

igure 13 show
 H

D
I16 w

rite signal 
tim

ing.

10.
T

he host request is H
R

E
Q

/H
R

E
Q

 in the single host request m
ode and H

R
R

Q
/H

R
R

Q
 and H

T
R

Q
/H

T
R

Q
 in the double host 

request m
ode. H

R
R

Q
/H

R
R

Q
 is deasserted only w

hen H
O

T
X

 fifo is em
pty, H

T
R

Q
/H

T
R

Q
 is deasserted only if H

O
R

X
 fifo is full 

(treat as level H
ost R

equest).
11.

C
om

pute the value using the expression.
12.

F
or m

ask set 1M
88B

, the read and w
rite data strobe m

inim
um

 deassertion w
idth for non-”last data register” accesses in single 

and dual data strobe m
odes is based on tim

ings 57 and 58.

F
ig

u
re

10. R
ead

 T
im

in
g

 D
iag

ram
, S

in
g

le D
ata S

tro
b

e

H
D

S

H
A

[0–3]

H
C

S
[1–2]

H
D

[0–15]

50

55
44c

44a

53

52

58
57

51

49

61

56

H
R

E
Q

 (single host request)

H
R

W

57
58

H
R

R
Q

 (double host request)
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H
R

D

H
A

[0–3]

H
C

S
[1–2]

55
44a

44a

53

58
57

51

56

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
ig

u
re

11. R
ead

 Tim
in

g
 D

iag
ram

, D
o

u
b

le D
ata S

tro
b

e

F
ig

u
re

12. W
rite Tim

in
g

 D
iag

ram
, S

in
g

le D
ata S

tro
b

e

H
D

[0–15]

50
52

49

61
H

R
E

Q
 (single host request)

H
R

R
Q

 (double host request)

H
D

S

H
A

[0–3]

H
C

S
[1–2]

H
D

[0–15]

47

46

45

54

58
57

56

H
R

W

57
58

48

62
H

R
E

Q
 (single host request)

H
T

R
Q

 (double host request)
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H
W

R

H
A

[0–3]

H
C

S
[1–2]

46

45

54

58
57

56

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
ig

u
re

13. W
rite Tim

in
g

 D
iag

ram
, D

o
u

b
le D

ata S
tro

b
e

F
ig

u
re

14. H
o

st D
M

A
 R

ead
 Tim

in
g

 D
iag

ram
, H

P
C

R
[O

A
D

] = 0

H
D

[0–15]

47
48

62
H

R
E

Q
 (single host request)

H
T

R
Q

 (double host request)

 R
X

[0–3]

 R
ead

D
ata

V
alid

64

44a

63

44b

51
50

49
52

(O
utput)

H
R

E
Q

H
A

C
K

H
D

[0–15]

(O
utput)
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 T
X

[0–3]
 W

rite

63
64

46
45

47
48

(O
utput)

H
R

E
Q

H
A

C
K

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
ig

u
re

15. H
o

st D
M

A
 W

rite Tim
in

g
 D

iag
ram

, H
P

C
R

[O
A

D
] = 0

D
ata

V
alid

H
D

[0–15]

(Input)
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2.5.7
I 2C

 T
im

in
g

Tab
le

23. I 2C
 Tim

in
g

N
o

.
C

h
aracteristic 

F
ast

U
n

it
M

in
M

ax

450
S

C
L clock frequency

0
400

kH
z

451
H

old tim
e S

T
A

R
T

 condition
(C

lock period/2) – 0.3
—

μ
s

452
S

C
L low

 period
(C

lock period/2) – 0.3
—

μ
s

453
S

C
L high period

(C
lock period/2) – 0.1

—
μ

s

454
R

epeated S
T

A
R

T
 set-up tim

e (not show
n in figure)

2 × 1/F
B

C
K

—
μ

s

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

455
D

ata hold tim
e

0
—

μ
s

456
D

ata set-up tim
e

250
—

ns

457
S

D
A

 and S
C

L rise tim
e

—
700

ns

458
S

D
A

 and S
C

L fall tim
e

—
300

ns

459
S

et-up tim
e for S

T
O

P
(C

lock period/2) – 0.7
—

μ
s

460
B

us free tim
e betw

een S
T

O
P

 and S
T

A
R

T
(C

lock period/2) – 0.3
—

μ
s

N
o

te:
S

D
A

 set-up tim
e is referenced to the rising edge of S

C
L. S

D
A

 hold tim
e is referenced to the falling edge of S

C
L. Load capacitance 

on S
D

A
 and S

C
L is 400 pF

.

F
ig

u
re

16. I 2C
 Tim

in
g

 D
iag

ram

S
C

L

S
D

A
D

ata B
yte

S
tart C

ondition
S

top C
ondition

ACK

7
8

9
4

5
6

1
2

3

S
tart C

ondition

458

458
457

457460
459

451
452 453

S
C

L

S
D

A
D

ata B
yte

S
tart C

ondition
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U
A

R
T

 Tim
in

g

Tab
le

24. U
A

R
T

 Tim
in

g

N
o

.
C

h
aracteristics

E
xp

ressio
n

M
ask S

et 
1L

44X
M

ask S
et 

1M
88B

U
n

it 

M
in

M
ax

M
in

M
ax

—
Internal bus clock (A

P
B

C
LK

)
F

C
O

R
E /2

—
100

—
133

M
H

z

—
Internal bus clock period (1/A

P
B

C
LK

)
T

A
P

B
C

LK
10.0

—
7.52

—
ns

400
U

R
X

D
 and U

T
X

D
 inputs high/low

 duration 
16 × T

A
P

B
C

LK
160.0

—
120.3

—
ns

401
U

R
X

D
 and U

T
X

D
 inputs rise/fall tim

e
—

5
—

5
ns

402
U

T
X

D
 output rise/fall tim

e
—

5
—

5
ns

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.9
E

E
 Tim

in
g

F
igure 19 show

s the signal behavior of the E
E

 pin.

F
ig

u
re

17. U
A

R
T

 In
p

u
t Tim

in
g

F
ig

u
re

18. U
A

R
T

 O
u

tp
u

t Tim
in

g

Tab
le

25. E
E

0 T
im

in
g

N
u

m
b

er
C

h
aracteristics 

T
yp

e
M

in

65
E

E
0 input to the core

A
synchronous

4 core clock periods

66
E

E
0 output from

 the core
S

ynchronous to core clock
1 core clock period

N
o

tes:
1.

T
he core clock is the S

C
1400 core clock. T

he ratio betw
een the core clock and C

LK
O

U
T

 is configured during pow
er-on-reset.

2.
C

onfigure the direction of the E
E

 pin in the E
E

_C
T

R
L register (see the S

C
1400 C

ore R
eference M

anual for details.
3.

R
efer to T

ab
le

15 for details on E
E

 pin functionality.

F
ig

u
re

19. E
E

 P
in

 Tim
in

g

U
T

X
D

, U
R

X
D

400

 inputs

400

401
401

U
TX

D
 output

 

402
402

E
E

0 in

65

E
E

0 out

66
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2.5.10
E

ven
t Tim

in
g

F
igure 20 show

s the signal behavior of the E
V

N
T pin.

Tab
le

26. E
V

N
T

 S
ig

n
al Tim

in
g

N
u

m
b

er
C

h
aracteristics 

T
yp

e
M

in

67
E

V
N

T
 as input

A
synchronous

1.5 × A
P

B
C

LK
 periods

68
E

V
N

T
 as output

S
ynchronous to core clock

1 A
P

B
C

LK
 period

N
o

tes:
1.

R
efer to T

ab
le

24 for a definition of the A
P

B
C

LK
 period.

2.
D

irection of the E
V

N
T

 signal is configured through the G
P

IO
 and E

vent port registers.
3.

R
efer to the M

S
C

711x R
eference M

anual for details on E
V

N
T

 pin functionality.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

2.5.11
G

P
IO

 Tim
in

g

F
igure 21 show

s the signal behavior of the G
P

I/G
P

O
 pin.

F
ig

u
re

20. E
V

N
T

 P
in

 T
im

in
g

Tab
le

27. G
P

IO
 S

ig
n

al Tim
in

g
1,2,3

N
u

m
b

er
C

h
aracteristics 

T
yp

e
M

in

601
G

P
I 4.5

A
synchronous

1.5 × A
P

B
C

LK
 periods

602
G

P
O

5
S

ynchronous to core clock
1 A

P
B

C
LK

 period

603
P

ort A
 edge-sensitive interrupt

A
synchronous

1.5 × A
P

B
C

LK
 periods

604
P

ort A
 level-sensitive interrupt

A
synchronous

3 × A
P

B
C

LK
 periods

6

N
o

tes:
1.

R
efer to T

ab
le

24 for a definition of the A
P

B
C

LK
 period.

2.
D

irection of the G
P

IO
 signal is configured through the G

P
IO

 port registers.
3.

R
efer to M

S
C

711x R
eference M

anual for details on G
P

IO
 pin functionality.

4.
G

P
I data is synchronized to the A

P
B

C
LK

 internally and the m
inim

um
 listed is the capability of the hardw

are to capture data 
into a register w

hen the G
P

A
_D

R
 is read. T

he specification is not tested due to the asynchronous nature of the input and 
dependence on the state of the D

S
P

 core. It is guaranteed by design.
5.

T
he input and output signals cannot toggle faster than 50 M

H
z.

6.
Level-sensitive interrupts should be held low

 until the system
 determ

ines (via the service routine) that the interrupt is 
acknow

ledged.

F
ig

u
re

21. G
P

I/G
P

O
 P

in
 T

im
in

g

E
V

N
T

 in

67

E
V

N
T

 out

68

G
P

I

601

G
P

O

602
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JTA
G

 S
ig

n
als

Tab
le

28. JTA
G

 T
im

in
g

N
o

.
C

h
aracteristics

A
ll freq

u
en

cies
U

n
it 

M
in

 
M

ax

700
T

C
K

 frequency of operation (1/(T
C  × 3); m

axim
um

 22 M
H

z)
0.0

40.0
 M

H
z

701
T

C
K

 cycle tim
e

25.0
—

ns

702
T

C
K

 clock pulse w
idth m

easured at V
M

 =
 1.6 V

11.0
—

ns

703
T

C
K

 rise and fall tim
es

0.0
3.0

ns

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

704
B

oundary scan input data set-up tim
e

5.0
—

ns

705
B

oundary scan input data hold tim
e

14.0
—

ns

706
T

C
K

 low
 to output data valid 

0.0
20.0

ns

707
T

C
K

 low
 to output high im

pedance
0.0

20.0
ns

708
T

M
S

, T
D

I data set-up tim
e

5.0
—

ns

709
T

M
S

, T
D

I data hold tim
e

25.0
—

ns

710
T

C
K

 low
 to T

D
O

 data valid
0.0

24.0
ns

711
T

C
K

 low
 to T

D
O

 high im
pedance

0.0
10.0

ns

712
T

R
S

T
 assert tim

e
100.0

—
ns

N
o

te:
A

ll tim
ings apply to O

C
E

 m
odule data transfers as the O

C
E

 m
odule uses the JT

A
G

 port as an interface.

F
ig

u
re

22. Test C
lo

ck In
p

u
t Tim

in
g

 D
iag

ram

T
C

K
(Input)

V
M

V
M

V
IH

V
IL

701

702

703
703

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
available from Freescale for import or sale in the United States prior to September 2010: MSC711XADS



  
F

reescale S
em

iconductor
37

T
C

K
(Input)

D
ata

Inputs

D
ata

O
utputs

D
ata

V
IH

V
IL

Input D
ata V

alid

O
utput D

ata V
alid

705
704

706

707

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

F
ig

u
re

23. B
o

u
n

d
ary S

can
 (JTA

G
) Tim

in
g

 D
iag

ram

F
ig

u
re

24. Test A
ccess P

o
rt Tim

in
g

 D
iag

ram

F
ig

u
re

25. T
R

S
T

 Tim
in

g
 D

iag
ram

O
utputs

T
C

K
(Input)

T
D

I

(Input)

T
D

O
(O

utput)

T
D

O
(O

utput)

V
IH

V
IL

Input D
ata V

alid

O
utput D

ata V
alid

T
M

S

708
709

710

711

T
R

S
T

(Input)

712
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H

ard
w

are D
esig

n
 C

o
n

sid
eratio

n
s

T
his section described various areas to consider w

hen incorporating the M
SC

7112 device into a system
 design.

3.1
T

h
erm

al D
esig

n
 C

o
n

sid
eratio

n
s

A
n estim

ation of the chip-junction tem
perature, T

J , in °C
 can be obtained from

 the follow
ing:

T
J =

 T
A +

 (Rθ
JA

 × P
D

)
E

qn.1

w
here

T
A

 =
 am

bient tem
perature near the package (°C

)

Rθ
JA

 =
 junction-to-am

bient therm
al resistance (°C

/W
)

P
D

 =
 P

IN
T  +

 P
I/O

 =
 pow

er dissipation in the package (W
)

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

P
IN

T
 =

 ID
D

 × V
D

D
 =

 internal pow
er dissipation (W

)

P
I/O

 =
 pow

er dissipated from
 device on output pins (W

)

T
he pow

er dissipation values for the M
SC

7112 are listed in T
able

4. T
he am

bient tem
perature for the device is the air 

tem
perature in the im

m
ediate vicinity that w

ould cool the device. T
he junction-to-am

bient therm
al resistances are JE

D
E

C
 

standard values that provide a quick and easy estim
ation of therm

al perform
ance. T

here are tw
o values in com

m
on usage: the 

value determ
ined on a single layer board and the value obtained on a board w

ith tw
o planes. T

he value that m
ore closely 

approxim
ates a specific application depends on the pow

er dissipated by other com
ponents on the printed circuit board (P

C
B

). 
T

he value obtained using a single layer board is appropriate for tightly packed P
C

B
 configurations. T

he value obtained using a 
board w

ith internal planes is m
ore appropriate for boards w

ith low
 pow

er dissipation (less than 0.02 W
/cm

2 w
ith natural 

convection) and w
ell separated com

ponents. B
ased on an estim

ation of junction tem
perature using this technique, determ

ine 
w

hether a m
ore detailed therm

al analysis is required. S
tandard therm

al m
anagem

ent techniques can be used to m
aintain the 

device therm
al junction tem

perature below
 its m

axim
um

. If T
J appears to be too high, either low

er the am
bient tem

perature or 
the pow

er dissipation of the chip.

Y
ou can verify the junction tem

perature by m
easuring the case tem

perature using a sm
all diam

eter therm
ocouple (40 gauge is 

recom
m

ended) or an infrared tem
perature sensor on a spot on the device case. U

se the follow
ing equation to determ

ine T
J :

T
J =

 T
T +

 ( Ψ
JT

 × P
D

)
E

qn.2

w
here

T
T  =

 therm
ocouple (or infrared) tem

perature on top of the package (°C
)

Ψ
JT

 =
 therm

al characterization param
eter (°C

/W
)

P
D

 =
 pow

er dissipation in the package (W
)
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3.2
P

o
w

er S
u

p
p

ly D
esig

n
 C

o
n

sid
eratio

n
s

T
his section outlines the M

S
C

7112 pow
er considerations: pow

er supply, pow
er sequencing, pow

er planes, decoupling, pow
er 

supply filtering, and pow
er consum

ption. It also presents a recom
m

ended pow
er supply design and options for low

-pow
er 

consum
ption. For inform

ation on A
C

/D
C

 electrical specifications and therm
al characteristics, refer to Section 2. 

3.2.1
P

o
w

er S
u

p
p

ly
T

he M
S

C
7112 requires four input voltages, as show

n in T
able

29.

Tab
le

29. M
S

C
7112 Vo

ltag
es

V
o

ltag
e

S
ym

b
o

l
V

alu
e

C
ore

V
D

D
C

1.2 V

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

Y
ou should supply the M

S
C

7112 core voltage via a variable sw
itching supply or regulator to allow

 for com
patibility w

ith 
possible core voltage changes on future silicon revisions. T

he core voltage is supplied w
ith 1.2 V

 (+
5%

 and –10%
) across V

D
D

C  
and G

N
D

 and the I/O
 section is supplied w

ith 3.3 V
 (±

 10%
) across V

D
D

IO
 and G

N
D

. T
he m

em
ory and reference voltages supply 

the D
D

R
 m

em
ory controller block. T

he m
em

ory voltage is supplied w
ith 2.5 V

 across V
D

D
M

 and G
N

D
. T

he reference voltage 
is supplied across V

R
E

F  and G
N

D
 and m

ust be betw
een 0.49 ×

 V
D

D
M

 and 0.51 × V
D

D
M

. R
efer to the JE

D
E

C
 standard JE

S
D

8 
(Stub Series Term

inated L
ogic for 2.5 Volts (ST

T
L

_2)) for m
em

ory voltage supply requirem
ents. 

3.2.2
P

o
w

er S
eq

u
en

cin
g

O
ne consequence of m

ultiple pow
er supplies is that the voltage rails ram

p up at different rates w
hen pow

er is initially applied. 
T

he rates depend on the pow
er supply, the type of load on each pow

er supply, and the w
ay different voltages are derived. It is 

extrem
ely im

portant to observe the pow
er up and pow

er dow
n sequences at the board level to avoid latch-up, forw

ard biasing 
of E

S
D

 devices, and excessive currents, w
hich all lead to severe device dam

age. 

N
ote:

T
here are five possible pow

er-up/pow
er-dow

n sequence cases. T
he first four cases listed in the follow

ing sections are 
recom

m
ended for new

 designs. T
he fifth case is not recom

m
ended for new

 designs and m
ust be carefully evaluated 

for current spike risks based on actual inform
ation for the specific application.

M
em

ory
V

D
D

M
2.5 V

R
eference

V
R

E
F

1.25 V

I/O
V

D
D

IO
3.3 V
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C

ase 1
T

he pow
er-up sequence is as follow

s: 

1.
T

urn on the V
D

D
IO

 (3.3 V
) supply first.

2.
T

urn on the V
D

D
C  (1.2 V

) supply second.

3.
T

urn on the V
D

D
M

 (2.5 V
) supply third.

4.
T

urn on the V
R

E
F

 (1.25 V
) supply fourth (last).

T
he pow

er-dow
n sequence is as follow

s:

1.
T

urn off the V
R

E
F

 (1.25 V
) supply first.

2.
T

urn off the V
D

D
M

 (2.5 V
) supply second.

3.
T

urn off the V
D

D
C  (1.2 V

) supply third.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

4.
T

urn of the V
D

D
IO

 (3.3 V
) supply fourth (last).

U
se the follow

ing guidelines:

•
M

ake sure that the tim
e interval betw

een the ram
p-dow

n of V
D

D
IO

 and V
D

D
C  is less than 10 m

s. 

•
M

ake sure that the tim
e interval betw

een the ram
p-up or ram

p-dow
n for V

D
D

C  and V
D

D
M

 is less than 10 m
s for 

pow
er-up and pow

er-dow
n.

•
R

efer to F
igure 26 for relative tim

ing for pow
er sequencing case 1.

F
ig

u
re

26. V
o

ltag
e S

eq
u

en
cin

g
 C

ase 1

Tim
e

Voltage

R
am

p-dow
n

R
am

p-up
V

D
D

IO
 =

 3.3 V

V
D

D
M

 =
 2.5 V

V
D

D
C  =

 1.2 V
V

R
E

F  = 1.25 V

<
10 m

s

<
10 m

s
<

10 m
s

<
10 m

s
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3.2.2.2
C

ase 2 
T

he pow
er-up sequence is as follow

s: 

1.
T

urn on the V
D

D
IO

 (3.3 V
) supply first.

2.
T

urn on the V
D

D
C  (1.2 V

) and V
D

D
M

 (2.5 V
) supplies sim

ultaneously (second).

3.
T

urn on the V
R

E
F

 (1.25 V
) supply last (third).

N
ote:

M
ake sure that the tim

e interval betw
een the ram

p-up of V
D

D
IO

 and V
D

D
C /V

D
D

M
 is less than 10 m

s. 

T
he pow

er-dow
n sequence is as follow

s:

1.
T

urn off the V
R

E
F

 (1.25 V
) supply first.

2.
T

urn off the V
D

D
M

 (2.5 V
) supply second.

3.
T

urn off the V
D

D
C  (1.2 V

) supply third.

4.
T

urn of the V
D

D
IO

 (3.3 V
) supply fourth (last).

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

U
se the follow

ing guidelines:

•
M

ake sure that the tim
e interval betw

een the ram
p-dow

n for V
D

D
IO

 and V
D

D
C  is less than 10 m

s. 

•
M

ake sure that the tim
e interval betw

een the ram
p-up or ram

p-dow
n for V

D
D

C  and V
D

D
M

 is less than 10 m
s for 

pow
er-up and pow

er-dow
n.

•
R

efer to F
igure 27 for relative tim

ing for C
ase 2.

F
ig

u
re

27. V
o

ltag
e S

eq
u

en
cin

g
 C

ase 2

Tim
e

Voltage

R
am

p-dow
n

R
am

p-up
V

D
D

IO
 =

 3.3 V

V
D

D
M

 =
 2.5 V

V
D

D
C  =

 1.2 V
V

R
E

F  = 1.25 V

<
10 m

s

<
10 m

s

<
10 m

s
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C

ase 3
T

he pow
er-up sequence is as follow

s: 

1.
T

urn on the V
D

D
IO

 (3.3 V
) supply first.

2.
T

urn on the V
D

D
C  (1.2 V

) supply second.

3.
T

urn on the V
D

D
M

 (2.5 V
) and V

R
E

F
 (1.25 V

) supplies sim
ultaneously (third).

N
ote:

M
ake sure that the tim

e interval betw
een the ram

p-up of V
D

D
IO

 and V
D

D
C  is less than 10 m

s. 

T
he pow

er-dow
n sequence is as follow

s:

1.
T

urn off the V
D

D
M

 (2.5 V
) and V

R
E

F
 (1.25 V

) supplies sim
ultaneously (first).

2.
T

urn off the V
D

D
C  (1.2 V

) supply second.

3.
T

urn of the V
D

D
IO

 (3.3 V
) supply third (last).

U
se the follow

ing guidelines:

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

•
M

ake sure that the tim
e interval betw

een the ram
p-dow

n for V
D

D
IO

 and V
D

D
C  is less than 10 m

s.

•
M

ake sure that the tim
e interval betw

een the ram
p-up or ram

p-dow
n tim

e for V
D

D
C  and V

D
D

M
 is less than 10 m

s for 
pow

er-up and pow
er-dow

n.

•
R

efer to F
igure 28 for relative tim

ing for C
ase 3.

F
ig

u
re

28. V
o

ltag
e S

eq
u

en
cin

g
 C

ase 3

Tim
e

Voltage

R
am

p-dow
n

R
am

p-up
V

D
D

IO
 =

 3.3 V

V
D

D
M

 =
 2.5 V

V
D

D
C  =

 1.2 V
V

R
E

F  = 1.25 V

<
10 m

s

<
10 m

s
<

10 m
s

<
10 m

s
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3.2.2.4
C

ase 4
T

he pow
er-up sequence is as follow

s: 

1.
T

urn on the V
D

D
IO

 (3.3 V
) supply first.

2.
T

urn on the V
D

D
C  (1.2 V

), V
D

D
M

 (2.5 V
), and V

R
E

F
 (1.25 V

) supplies sim
ultaneously (second).

N
ote:

M
ake sure that the tim

e interval betw
een the ram

p-up of V
D

D
IO

 and V
D

D
C  is less than 10 m

s. 

T
he pow

er-dow
n sequence is as follow

s:

1.
T

urn off the V
D

D
C  (1.2 V

), V
R

E
F

 (1.25 V
), and V

D
D

M
 (2.5 V

) supplies sim
ultaneously (first).

2.
T

urn of the V
D

D
IO

 (3.3 V
) supply last.

U
se the follow

ing guidelines:

•
M

ake sure that the tim
e interval betw

een the ram
p-up or ram

p-dow
n tim

e for V
D

D
C  and V

D
D

M
 is less than 10 m

s for 
pow

er-up and pow
er-dow

n.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

•
R

efer to F
igure 29 for relative tim

ing for C
ase 4.

F
ig

u
re

29. V
o

ltag
e S

eq
u

en
cin

g
 C

ase 4

Tim
e

Voltage

R
am

p-dow
n

R
am

p-up
V

D
D

IO
 =

 3.3 V

V
D

D
M

 =
 2.5 V

V
D

D
C  =

 1.2 V
V

R
E

F  = 1.25 V

<
10 m

s
<

10 m
s

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
available from Freescale for import or sale in the United States prior to September 2010: MSC711XADS
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C

ase 5 (n
o

t reco
m

m
en

d
ed

 fo
r n

ew
 d

esig
n

s)
T

he pow
er-up sequence is as follow

s: 

1.
T

urn on the V
D

D
IO

 (3.3 V
) supply first.

2.
T

urn on the V
D

D
M

 (2.5 V
) supply second.

3.
T

urn on the V
D

D
C  (1.2 V

) supply third.

4.
T

urn on the V
R

E
F

 (1.25 V
) supply fourth (last).

N
ote:

M
ake sure that the tim

e interval betw
een the ram

p-up of V
D

D
IO

 and V
D

D
M

 is less than 10 m
s. 

T
he pow

er-dow
n sequence is as follow

s:

1.
T

urn off the V
R

E
F

 (1.25 V
) supply first.

2.
T

urn off the V
D

D
C  (1.2 V

) supply second.

3.
T

urn off the V
D

D
M

 (2.5 V
) supply third.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

4.
T

urn of the V
D

D
IO

 (3.3 V
) supply fourth (last).

U
se the follow

ing guidelines:

•
M

ake sure that the tim
e interval betw

een the ram
p-dow

n of V
D

D
IO

 and V
D

D
M

 is less than 10 m
s. 

•
M

ake sure that the tim
e interval betw

een the ram
p-up or ram

p-dow
n for V

D
D

C  and V
D

D
M

 is less than 2 m
s for 

pow
er-up and pow

er-dow
n.

•
R

efer to F
igure 30 for relative tim

ing for pow
er sequencing case 5.

N
ote:

C
ases 1, 2, 3, and 4 are recom

m
ended for system

 design. D
esigns that use C

ase 5 m
ay have large current spikes on 

the V
D

D
M

 supply at startup and is not recom
m

ended for m
ost designs. If a design uses case 5, it m

ust accom
m

odate 
the potential current spikes. V

erify risks related to current spikes using actual inform
ation for the specific application.

F
ig

u
re

30. V
o

ltag
e S

eq
u

en
cin

g
 C

ase 5

Tim
e

Voltage

R
am

p-dow
n

R
am

p-up
V

D
D

IO
 =

 3.3 V

V
D

D
M

 =
 2.5 V

V
D

D
C  =

 1.2 V
V

R
E

F  = 1.25 V

<
10 m

s

<
2 m

s
<

2 m
s

<
10 m

s

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
available from Freescale for import or sale in the United States prior to September 2010: MSC711XADS
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3.2.3
P

o
w

er P
lan

es 
E

ach pow
er supply pin (V

D
D

C , V
D

D
M

, and V
D

D
IO

) should have a low
-im

pedance path to the board pow
er supply. E

ach G
N

D
 pin 

should be provided w
ith a low

-im
pedance path to ground. T

he pow
er supply pins drive distinct groups of logic on the device. 

T
he M

SC
7112 V

D
D

C  pow
er supply pins should be bypassed to ground using decoupling capacitors. T

he capacitor leads and 
associated printed circuit traces connecting to device pow

er pins and G
N

D
 should be kept to less than half an inch per capacitor 

lead. A
 m

inim
um

 four-layer board that em
ploys tw

o inner layers as pow
er and G

N
D

 planes is recom
m

ended. S
ee Section 3.5 

for D
D

R
 C

ontroller pow
er guidelines. 

3.2.4
D

eco
u

p
lin

g
B

oth the I/O
 voltage and core voltage should be decoupled for sw

itching noise. F
or I/O

 decoupling, use standard capacitor 
values of 0.01 μ

F
 for every tw

o to three voltage pins. F
or core voltage decoupling, use tw

o levels of decoupling. T
he first level 

should consist of a 0.01 µF high frequency capacitor w
ith low

 effective series resistance (E
S

R
) and effective series inductance 

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

(E
S

L
) for every tw

o to three voltage pins. T
he second decoupling level should consist of tw

o bulk/tantalum
 decoupling 

capacitors, one 10 μ
F

 and one 47 μ
F, (w

ith low
 E

SR
 and E

S
L

) m
ounted as closely as possible to the M

SC
7112 voltage pins. 

A
dditionally, the m

axim
um

 drop betw
een the pow

er supply and the D
SP device should be 15 m

V
 at 1 A

.

3.2.5
P

L
L

 P
o

w
er S

u
p

p
ly F

ilterin
g

T
he M

SC
7112 V

D
D

P
LL  pow

er signal provides pow
er to the clock generation P

L
L

. To ensure stability of the internal clock, the 
pow

er supplied to this pin should be filtered w
ith capacitors that have low

 and high frequency filtering characteristics. V
D

D
P

LL  
can be connected to V

D
D

C  through a 2 Ω
 resistor. V

S
S

P
L

L  can be tied directly to the G
N

D
 plane. A

 circuit sim
ilar to the one 

show
n in F

igure 31 is recom
m

ended. T
he P

L
L

 loop filter should be placed as closely as possible to the V
D

D
P

LL  pin (w
hich are 

located on the outside edge of the silicon package) to m
inim

ize noise coupled from
 nearby circuits.T

he 0.01 µF
 capacitor should 

be closest to V
D

D
P

LL , follow
ed by the 0.1 µF

 capacitor, the 10 µF
 capacitor, and finally the 2-Ω

 resistor to V
D

D
C . T

hese traces 
should be kept short. 

3.2.6
P

o
w

er C
o

n
su

m
p

tio
n

 
Y

ou can reduce pow
er consum

ption in your design by controlling the pow
er consum

ption of the follow
ing regions of the device:

•
E

xtended core. U
se the S

C
1400 S

top and W
ait m

odes by issuing a stop or w
ait instruction.

•
C

lock synthesis m
odule. D

isable the P
L

L
, tim

er, w
atchdog, or D

D
R

 clocks or disable the C
LK

O
 pin.

•
A

H
B

 subsystem
. Freeze or shut dow

n the A
H

B
 subsystem

 using the G
PSC

T
L

[X
B

R
_H

R
Q

] bit.

•
P

eripheral subsystem
. H

alt the individual on-device peripherals such as the D
D

R
 m

em
ory controller, H

D
I16, T

D
M

, 
U

A
R

T, I 2C
, and tim

er m
odules.

F
or details, see the “C

locks and P
ow

er M
anagem

ent” chapter of the M
SC

711x R
eference M

anual.

F
ig

u
re

31. P
L

L
 P

o
w

er S
u

p
p

ly F
ilter C

ircu
its

 V
D

D
C

V
D

D
P

LL

2 Ω

 0.1 µF
 0.01 µF

 10 µF

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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46 3.2.7
P

o
w

er S
u

p
p

ly D
esig

n
O

ne of the m
ost com

m
on w

ays to derive pow
er is to use either a sim

ple fixed or adjustable linear regulator. F
or the system

 I/O
 

voltage supply, a sim
ple fixed 3.3 V

 supply can be used. H
ow

ever, a separate adjustable linear regulator supply for the core 
voltage V

D
D

C  should be im
plem

ented. For the m
em

ory pow
er supply, regulators are available that take care of all D

D
R

 pow
er 

requirem
ents.

Tab
le

30. R
eco

m
m

en
d

ed
 P

o
w

er S
u

p
p

ly R
atin

g
s

S
u

p
p

ly
S

ym
b

o
l

N
o

m
in

al V
o

ltag
e

C
u

rren
t R

atin
g

C
ore

V
D

D
C

1.2 V
1.5 A

 per device

M
em

ory
V

D
D

M
2.5 V

0.5 A
 per device

R
eference

V
R

E
F

1.25 V
10 µA

 per device

I/O
V

D
D

IO
3.3 V

1.0 A
 per device

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

3.3
E

stim
ated

 P
o

w
er U

sag
e C

alcu
latio

n
s

T
he follow

ing equations perm
it estim

ated pow
er usage to be calculated for individual design conditions. O

verall pow
er is 

derived by totaling the pow
er used by each of the m

ajor subsystem
s:

P
TO

TA
L  =

 P
C

O
R

E  +
 P

P
E

R
IP

H
E

R
A

L
S  +

 P
D

D
R

IO
 +

 P
IO

 +
 P

L
E

A
K

A
G

E
E

qn.3

T
his equation com

bines dynam
ic and static pow

er. D
ynam

ic pow
er is determ

ined using the generic equation:

C
 ×

 V
2 × F

 ×
 10

–3 m
W

E
qn.4

w
here,

C
 =

 load capacitance in pF

V
 =

 peak-to-peak voltage sw
ing in V

F =
 frequency in M

H
z

3.3.1
C

o
re P

o
w

er
E

stim
ation of core pow

er is straightforw
ard. It uses the generic dynam

ic pow
er equation and assum

es that the core load 
capacitance is 750 pF, core voltage sw

ing is 1.2 V
, and the core frequency is 200 M

H
z or 266 M

H
z. T

his yields:

P
C

O
R

E  =
 750 pF

 ×
 (1.2 V

) 2 × 200 M
H

z ×
 10

–3 =
 216 m

W
E

qn.5

P
C

O
R

E  =
 750 pF

 ×
 (1.2 V

) 2 × 266 M
H

z ×
 10

–3 =
 287 m

W
E

qn.6

T
his equation allow

s for adjustm
ents to voltage and frequency if necessary.

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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3.3.2
P

erip
h

eral P
o

w
er

P
eripherals include the D

D
R

 m
em

ory controller, D
M

A
 controller, H

D
I16, T

D
M

, U
A

R
T, tim

ers, G
P

IO
s, and the I 2C

 m
odule. 

B
asic pow

er consum
ption by each m

odule is assum
ed to be the sam

e and is com
puted by using the follow

ing equation w
hich 

assum
es an effective load of 20 pF, core voltage sw

ing of 1.2 V
, and a sw

itching frequency of 100 M
H

 or 133 M
H

z. T
his yields:

P
P

E
R

IP
H

E
R

A
L  =

 20 pF
 ×

 (1.2 V
) 2 × 100 M

H
z ×

 10
–3 =

 2.88 m
W

 per peripheral
E

qn.7

P
P

E
R

IP
H

E
R

A
L  =

 20 pF
 ×

 (1.2 V
) 2 × 133 M

H
z ×

 10
–3 =

 3.83 m
W

 per peripheral
E

qn.8

M
ultiply this value by the num

ber of peripherals used in the application to com
pute the total peripheral pow

er consum
ption.

3.3.3
E

xtern
al M

em
o

ry P
o

w
er

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

E
stim

ation of pow
er consum

ption by the D
D

R
 m

em
ory system

 is com
plex. It varies based on overall system

 signal line usage, 
term

ination and load levels, and sw
itching rates. B

ecause the D
D

R
 m

em
ory includes term

inations external to the M
SC

7112 
device, the 2.5 V

 pow
er source provides the pow

er for the term
ination, w

hich is a static value of 16 m
A

 per signal driven high. 
T

he dynam
ic pow

er is com
puted, how

ever, using a differential voltage sw
ing of ±

0.200 V
, yielding a peak-to-peak sw

ing of 0.4 
V

. T
he equations for com

puting the D
D

R
 pow

er are:

P
D

D
R

IO
 =

 P
STA

T
IC  +

 P
D

Y
N

A
M

IC
E

qn.9

P
STA

T
IC  =

 (unused pins ×
 %

 driven high) ×
 16 m

A
 ×

 2.5 V
E

qn.10

P
D

Y
N

A
M

IC  =
 (pin activity value) ×

 20 pF
 ×

 (0.4 V
) 2 ×

 200 M
H

z ×
 10

–3 m
W

E
qn.11

P
D

Y
N

A
M

IC  =
 (pin activity value) ×

 20 pF
 ×

 (0.4 V
) 2 ×

 266 M
H

z ×
 10

–3 m
W

E
qn.12

pin activity value =
 (active data lines ×

 %
 activity ×

 %
 data sw

itching) +
 (active address lines ×

 %
 activity)

E
qn.13

A
s an exam

ple, assum
e the follow

ing:

unused pins =
 16 (D

D
R

 uses 16-pin m
ode)

%
 driven high =

 50%

active data lines =
 16

%
 activity =

 60%

%
 data sw

itching =
 50%

active address lines =
 3

In this exam
ple, the D

D
R

 m
em

ory pow
er consum

ption is:

P
D

D
R

IO
 =

 ((16 ×
 0.5) ×

 16 ×
 2.5) +

 (((16 ×
 0.6 ×

 0.5) +
 (3 ×

 0.6)) ×
 20 ×

 (0.4) 2 ×
 200 ×

 10
–3) =

 324.2 m
W

E
qn.14

P
D

D
R

IO
 =

 ((16 ×
 0.5) ×

 16 ×
 2.5) +

 (((16 ×
 0.6 ×

 0.5) +
 (3 ×

 0.6)) ×
 20 ×

 (0.4) 2 ×
 266 ×

 10
–3) =

 326.3 m
W

E
qn.15

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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E

xtern
al I/O

 P
o

w
er

T
he estim

ation of the I/O
 pow

er is sim
ilar to the com

putation of the peripheral pow
er estim

ates. T
he pow

er consum
ption per 

signal line is com
puted assum

ing a m
axim

um
 load of 20 pF, a voltage sw

ing of 3.3 V
, and a sw

itching frequency of 25 M
H

z or 
33 M

H
z, w

hich yields:

P
IO

 =
 20 pF

 ×
 (3.3 V

) 2 × 25 M
H

z ×
 10

–3 =
 5.44 m

W
 per I/O

 line
E

qn.16

P
IO

 =
 20 pF

 ×
 (3.3 V

) 2 × 33 M
H

z ×
 10

–3 =
 7.19 m

W
 per I/O

 line
E

qn.17

M
ultiply this num

ber by the num
ber of I/O

 signal lines used in the application design to com
pute the total I/O

 pow
er. 

N
ote:

T
he signal loading depends on the board routing. For system

s using a single D
D

R
 device, the load could be as low

 as 
7 pF.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

3.3.5
L

eakag
e P

o
w

er
T

he leakage pow
er is for all pow

er supplies com
bined at a specific tem

perature. T
he value is tem

perature dependent. T
he 

observed leakage value at room
 tem

perature is 64 m
W

.

3.3.6
E

xam
p

le To
tal P

o
w

er C
o

n
su

m
p

tio
n

U
sing the exam

ples in this section and assum
ing four peripherals and 10 I/O

 lines active, a total pow
er consum

ption value is 
estim

ated as the follow
ing:

P
TO

TA
L  (200 M

H
z core) =

 216 +
 (4 ×

 2.88) +
 324,2 +

 (10 ×
 5.44) +

 64 =
 670.12 m

W
E

qn.18

P
TO

TA
L  (266 M

H
z core) =

 287 +
 (4 ×

 3.83) +
 326.3 +

 (10 ×
 7.19) +

 64 =
 764.52 m

W
E

qn.19

3.4
R

eset an
d

 B
o

o
t

T
his section describes the recom

m
endations for configuring the M

SC
7112 at reset and boot.

3.4.1
R

eset C
ircu

it
H

R
E

S
E

T is a bidirectional signal and, if driven as an input, should be driven w
ith an open collector or open-drain device. F

or 
an open-drain output such as H

R
E

S
E

T, take care w
hen driving m

any buffers that im
plem

ent input bus-hold circuitry. T
he 

bus-hold currents can cause enough voltage drop across the pull-up resistor to change the logic level to low
. E

ither a sm
aller 

value of pull-up or less current loading from
 the bus-hold drivers overcom

es this issue. To avoid exceeding the M
S

C
7112 output 

current, the pull-up value should not be too sm
all (a 1 K

Ω
 pull-up resistor is used in the M

SC
711xA

D
S reference design). 

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers
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3.4.2
R

eset C
o

n
fig

u
ratio

n
 P

in
s

T
able

31 show
s the M

S
C

7112 reset configuration signals. T
hese signals are sam

pled at the deassertion (rising edge) of 
P

O
R

E
S

E
T. For details, refer to the R

eset chapter of the M
SC

711x R
eference M

anual.

Tab
le

31. R
eset C

o
n

fig
u

ratio
n

 S
ig

n
als

S
ig

n
al

D
escrip

tio
n

S
ettin

g
s

B
M

[1–0]
D

eterm
ines boot m

ode.
0 

B
oot from

 H
D

I16 port.

01 
B

oot from
 I2C

.

1x 
R

eserved.

S
W

T
E

D
eterm

ines w
atchdog functionality.

0 
W

atchdog tim
er disabled.

1 
W

atchdog tim
er enabled.

H
D

S
P

C
onfigures H

D
I16 strobe polarity.

0 
H

ost D
ata strobes active low

.

1 
H

ost D
ata strobes active high.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

3.4.3
B

o
o

t
A

fter a pow
er-on reset, the P

L
L

 is bypassed and the device is directly clocked from
 the C

LK
IN

 pin. U
sing this input 

clock, the system
 initializes using the boot loader program

 that resides in the internal R
O

M
. A

fter initialization, the 
D

S
P

 core can enable the P
L

L
 and start the device operating at a higher speed. T

he M
SC

7112 can boot from
 an 

external host through the H
D

I16 or dow
nload a user program

 through the I 2C
 port. T

he boot operating m
ode is set 

by configuring the B
M

[1–0] signals sam
pled at the rising edge of P

O
R

E
S

E
T, as show

n in Table
32.

3.4.3.1
H

D
I16 B

o
o

t
If the M

S
C

7112 device boots from
 an external host through the H

D
I16, the port is configured as follow

s:

•
O

perate in N
on-D

M
A

 m
ode.

•
O

perate in polled m
ode on the device side.

•
O

perate in polled m
ode on the external host side.

•
E

xternal host m
ust w

rite four 16-bit values at a tim
e w

ith the first w
ord as the m

ost significant and the fourth w
ord as 

the least significant.

W
hen booting from

 a pow
er-on reset, the H

D
I16 is additionally configurable as follow

s:

•
8- or 16-bit m

ode as specified by the H
8B

IT pin.

•
D

ata strobe as specified by the H
D

S
P

 and H
D

D
S

 pins.

T
hese pins are sam

pled only on the deassertion of pow
er-on reset. D

uring a boot from
 a hard reset, the configuration of these 

pins is unaffected. 

N
ote:

W
hen the H

D
I16 is used for booting or other purposes, bit 0 is the least significant bit and not the m

ost significant bit 
as for other D

SP
 products.

H
8B

IT
C

onfigures H
D

I16 operation m
ode.

0 
H

D
I16 port configured for 16-bit operation.

1 
H

D
I16 port configured for 8-bit operation.

Tab
le

32. B
o

o
t M

o
d

e S
ettin

g
s

B
M

1
B

M
0

B
o

o
t S

o
u

rce

0
0

E
xternal host via H

D
I16 w

ith the P
LL disabled.

0
1

I 2C
.

1
0

E
xternal host via the H

D
I16 w

ith the P
LL enabled.

1
1

R
eserved.
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I 2C

 B
o

o
t

W
hen the M

S
C

7112 device is configured to boot from
 the I 2C

 port, the boot program
 configures the G

P
IO

 pins shared w
ith the 

I 2C
 pins as I 2C

 pins. T
he I 2C

 interface is configured as follow
s:

•
I 2C

 in m
aster m

ode.

•
E

PR
O

M
 in slave m

ode.

For details on the boot procedure, see the “B
oot P

rogram
” chapter of the M

SC
711x R

eference M
anual. 

3.5
D

D
R

 M
em

o
ry S

ystem
 G

u
id

elin
es

M
S

C
7112 devices contain a m

em
ory controller that provides a glueless interface to external double data rate (D

D
R

) S
D

R
A

M
 

m
em

ory m
odules w

ith C
lass 2 Series Stub Term

ination L
ogic 2.5 V

 (S
S

T
L

_2). T
here are tw

o term
ination techniques, as show

n 
in F

igure
32. Technique B

 is the m
ost popular term

ination technique.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

Figure
33 illustrates the pow

er w
attage for the resistors. Typical values for the resistors are as follow

s:

•
R

S
 =

 22 Ω
•

R
T

 =
 24 Ω

F
ig

u
re

32. S
S

T
L

 Term
in

atio
n

 Tech
n

iq
u

es

C
ontroller

A
ddress

C
om

m
and

C
hip S

elects

D
ata

S
trobes
M

ask

V
R

E
F

VTT Terminator

V
T

T
G

enerator

D
D

R
B

ank
D

D
R

B
ank

V
T

T

S
S

T
L_2

S
S

T
L_2

S
S

T
L_2

R
S

R
T

R
T

R
S

C
ontroller

A
ddress

C
om

m
and

C
hip S

elects

D
ata

S
trobes
M

ask

VTT Terminator Island

V
T

T
G

enerator

D
D

R
B

ank
D

D
R

B
ank

S
S

T
L_2

S
S

T
L_2

S
S

T
L_2

R
S

R
T

R
T

R
S

Tech
n

iq
u

e A

Tech
n

iq
u

e B
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F
ig

u
re

33. S
S

T
L

 P
o

w
er V

alu
e

D
rive

r

R
eceiver

V
R

E
F

V
D

D
Q

V
S

S

V
T

T

R
S

R
T

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

3.5.1
V

R
E

F  an
d

 V
T

T  D
esig

n
 C

o
n

strain
ts

V
T

T  and V
R

E
F  are isolated pow

er supplies at the sam
e voltage, w

ith V
T

T  as a high current pow
er source. T

his section outlines 
the voltage supply design needs and goals:

•
M

inim
ize the noise on both rails.

•
V

T
T  m

ust track variation in the V
R

E
F

 D
C

 offsets. A
lthough they are isolated supplies, one possible solution is to use a 

single IC
 to generate both signals.

•
B

oth references should have m
inim

al drift over tem
perature and source supply.

•
It is im

portant to m
inim

ize the noise from
 coupling onto V

R
E

F  as follow
s:

—
Isolate V

R
E

F  and shield it w
ith a ground trace.

—
U

se 15–20 m
m

 track.

—
U

se 20–30 m
m

 clearance betw
een other traces for isolating.

—
U

se the outer layer route w
hen possible.

—
U

se distributed decoupling to localize transient currents and return path and decouple w
ith an inductance less than 

3 nH
.

•
M

ax source/sink transient currents of up to 1.8 A
 for a 32-bit data bus.

•
U

se a w
ide island trace on the outer layer:

—
Place the island at the end of the bus.

—
D

ecouple both ends of the bus.

—
U

se distributed decoupling across the island.

—
Place S

S
T

L
 term

ination resistors inside the V
T

T  island and ensure a good, solid connection.

•
Place the V

T
T  regulator as closely as possible to the term

ination island.

—
R

educe inductance and return path.

—
T

ie current sense pin at the m
idpoint of the island.

3.5.2
D

eco
u

p
lin

g
T

he D
D

R
 decoupling considerations are as follow

s:

•
D

D
R

 m
em

ory requires significantly m
ore burst current than previous S

D
R

A
M

s. 

•
In the w

orst case, up to 64 drivers m
ay be sw

itching states.

•
Pay special attention and decouple discrete IC

s per m
anufacturer guidelines.

•
L

everage V
T

T  island topology to m
inim

ize the num
ber of capacitors required to supply the burst current needs of the 

term
ination rail.

•
See the M

icron D
esignL

ine publication entitled D
ecoupling C

apacitor C
alculation for a D

D
R

 M
em

ory C
hannel 

(h
t
t
p
:
/
/
d
o
w
n
l
o
a
d
.
m
i
c
r
o
n
.
c
o
m
/
p
d
f
/
p
u
b
s
/
d
e
s
i
g
n
l
i
n
e
/
3
Q
0
0
d
l
1
-
4
.
p
d
f

).
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G

en
eral R

o
u

tin
g

T
he general routing considerations for the D

D
R

 are as follow
s: 

•
A

ll D
D

R
 signals m

ust be routed next to a solid reference:

—
For data, next to solid ground planes.

—
For address/com

m
and, pow

er planes if necessary.

•
A

ll D
D

R
 signals m

ust be im
pedance controlled. T

his is system
 dependent, but typical values are 50–60 ohm

.

•
M

inim
ize other cross-talk opportunities. A

s possible, m
aintain at least a four tim

es the trace w
idth spacing betw

een all 
D

D
R

 signals to non-D
D

R
 signals.

•
K

eep the num
ber of vias to a m

inim
um

 to elim
inate additional stubs and capacitance.

•
Signal group routing priorities are as follow

s:

—
D

D
R

 clocks.

—
R

oute M
V

T
T

/M
V

R
E

F.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

—
D

ata group.

—
C

om
m

and/address.

•
M

inim
ize data bit jitter by trace m

atching.

3.5.4
R

o
u

tin
g

 C
lo

ck D
istrib

u
tio

n
T

he D
D

R
 clock distribution considerations are as follow

s:

•
D

D
R

 controller supports six clock pairs:

—
2 D

IM
M

 m
odules.

—
U

p to 36 discrete chips.

•
For route traces as for any other differential signals:

—
M

aintain proper difference pair spacing.

—
M

atch pair traces w
ithin 25 m

m
.

•
M

atch all clock traces to w
ithin 100 m

m
.

•
K

eep all clocks equally loaded in the system
.

•
R

oute clocks on inner critical layers.

3.5.5
D

ata R
o

u
tin

g
T

he D
D

R
 data routing considerations are as follow

s:

•
R

oute each data group (8-bits data +
 D

Q
S

 +
 D

M
) on the sam

e layer. A
void sw

itching layers w
ithin a byte group.

•
Take care to m

atch trace lengths, w
hich is extrem

ely im
portant.

•
To m

ake trace m
atching easier, let adjacent groups be routed on alternate critical layers.

•
Pin sw

ap bits w
ithin a byte group to facilitate routing (discrete case). 

•
T

ight trace m
atching is recom

m
ended w

ithin the D
D

R
 data group. K

eep each 8-bit datum
 and its D

M
 signal w

ithin ±
 

25 m
m

 of its respective strobe.

•
M

inim
ize lengths across the entire D

D
R

 channel:

—
B

etw
een all groups m

aintain a delta of no m
ore than 500 m

m
.

—
A

llow
s greater flexibility in the design for readjustm

ents as needed.

•
D

D
R

 data group separation:

—
If stack-up allow

s, keep D
D

R
 data groups aw

ay from
 the address and control nets.

—
R

oute address and control on separate critical layers.

—
If resistor netw

orks (R
N

s) are used, attem
pt to keep data and com

m
and lines in separate packages.
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3.6
C

o
n

n
ectivity G

u
id

elin
es

T
his section sum

m
arizes the connections and special conditions, such as pull-up or pull-dow

n resistors, for the M
SC

7112 
device. Follow

ing are guidelines for signal groups and configuration settings:

•
C

lock and reset signals.

—
S

W
T

E
 is used to configure the M

S
C

7112 device and is sam
pled on the deassertion of P

O
R

E
S

E
T, so it should be 

tied to V
D

D
C  or G

N
D

 either directly or through pull-up or pull-dow
n resistors until P

O
R

E
S

E
T is deasserted. A

fter 
P

O
R

E
S

E
T, this signal can be left floating.

—
B

M
[0–1] configure the M

S
C

7112 device and are sam
pled until P

O
R

E
S

E
T is deasserted, so they should be tied to 

V
D

D
IO

 or G
N

D
 either directly or through pull-up or pull-dow

n resistors. 

—
H

R
E

S
E

T should be pulled up.

•
Interrupt signals. W

hen used, IR
Q

 pins m
ust be pulled up.

•
H

D
I16 signals. 

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith
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D

R
 C

o
n

tro
ller D

ata S
h

eet, R
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—
W

hen they are configured for open-drain, the H
R

E
Q

/H
R

E
Q

 or H
T

R
Q

/H
T

R
Q

 signals require a pull-up resistor. 
H

ow
ever, these pins are also sam

pled at pow
er-on reset to determ

ine the H
D

I16 boot m
ode and m

ay need to be 
pulled dow

n. W
hen these pins m

ust be pulled dow
n on reset and pulled up otherw

ise, a buffer can be used w
ith 

the H
R

E
S

E
T signal as the enable.

—
W

hen the device boots through the H
D

I16, the H
D

D
S

, H
D

S
P

 and H
8B

IT pins should be pulled up or dow
n, 

depending on the required boot m
ode settings.

•
I 2C

 signals. T
he S

C
L and S

D
A

 signals, w
hen program

m
ed for I 2C

, requires an external pull-up resistor.

•
G

eneral-purpose I/O
 (G

P
IO

) signals. A
n unused G

PIO
 pin can be disconnected. A

fter boot, program
 it as an output 

pin.

•
O

ther signals.

—
T

he T
E

S
T

0 pin m
ust be connected to ground.

—
T

he T
P

S
E

L pin should be pulled up to enable debug access via the E
O

nC
E

 port and pulled dow
n for boundary 

scan.

—
Pins labelled N

O
 C

O
N

N
E

C
T

 (N
C

) m
ust not be connected.

—
W

hen a 16-pin double data rate (D
D

R
) interface is used, the 16 unused data pins should be no connects (floating) 

if the used lines are term
inated.

—
D

o not connect D
B

R
E

Q
 to D

O
N

E
 (as you w

ould for the M
SC

8101 device). C
onnect D

O
N

E
 to one of the E

V
N

T
 

pins, and D
B

R
E

Q
 to H

R
R

Q
.

4
O

rd
erin

g
 In

fo
rm

atio
n

C
onsult a F

reescale S
em

iconductor sales office or authorized distributor to determ
ine product availability and place an order. 

P
art

S
u

p
p

ly 
V

o
ltag

e
P

ackag
e T

yp
e

P
in

 
C

o
u

n
t

C
o

re 
F

req
u

en
cy 

(M
H

z)
S

o
ld

er S
p

h
eres

O
rd

er N
u

m
b

er

M
S

C
7112

(m
ask 

1L44X

1.2 V
 core

2.5 V
 m

em
.

3.3 V
 I/O

M
olded A

rray P
rocess-B

all G
rid 

A
rray (M

A
P

-B
G

A
)

400
200

Lead-free
M

S
C

7112V
M

800

Lead-bearing
M

S
C

7112V
F

800

M
S

C
7112

(m
ask 

1M
88B

)

1.2 V
 core

2.5 V
 m

em
3.3 V

 I/O

M
olded A

rray P
rocess-B

all G
rid 

A
rray (M

A
P

-B
G

A
)

400
266

Lead-free
M

S
C

7112V
M

1000

Lead-bearing
M

S
C

7112V
F

1000
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P

ackag
e In

fo
rm

atio
n

N
o

tes:
1.

A
ll dim

ensions in m
illim

eters.

2.
D

im
ensioning and tolerancing  

per A
S

M
E

 Y
14.5M

–1994.

3.
M

axim
um

 solder ball diam
eter 

m
easured parallel to D

atum
 A

.

4.
D

atum
 A

, the seating plane, is 
determ

ined by the spherical 
crow

ns of the solder balls.

5.
P

arallelism
 m

easurem
ent shall 

exclude any effect of m
ark on 

top surface of package.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

6
P

ro
d

u
ct D

o
cu

m
en

tatio
n

•
M

SC
711x R

eference M
anual (M

S
C

711xR
M

). Includes functional descriptions of the extended cores and all the 
internal subsystem

s including configuration and program
m

ing inform
ation.

•
A

pplication N
otes. C

over various program
m

ing topics related to the S
tarC

ore D
S

P
 core and the M

S
C

7112 device.

•
SC

140/SC
1400 D

SP
 C

ore R
eference M

anual. C
overs the S

C
140 and S

C
1400 core architecture, control registers, clock 

registers, program
 control, and instruction set.

F
ig

u
re

34. M
S

C
7112 M

ech
an

ical In
fo

rm
atio

n
, 400-p

in
 M

A
P

-B
G

A
 P

ackag
e

C
A

S
E

 1568-01
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7
R

evisio
n

 H
isto

ry
Table

33 provides a revision history for this data sheet.

Tab
le

33. D
o

cu
m

en
t R

evisio
n

 H
isto

ry

R
evisio

n
D

ate
D

escrip
tio

n

0
A

pr 2004
•

Initial public release.

1
M

ay 2004
•

A
dded ordering inform

ation and new
 package options.

2
A

ug. 2004
•

U
pdated clock param

eter values.
•

U
pdated D

D
R

 tim
ing specifications.

•
U

pdated I 2C
 tim

ing specifications.

3
S

ep. 2004
•

U
pdated F

igures 1-2 and 1-2 to correct H
D

SP
 and D

B
R

E
Q

.
•

C
orrected E

E
0 port reference.

 indicated here currently are not 
M
S

C
7112 L

o
w

-C
o

st 16-b
it D

S
P

 w
ith

 D
D

R
 C

o
n

tro
ller D

ata S
h

eet, R
ev. 11

•
U

pdated ball location for H
D

SP.

4
Jan. 2005

•
A

dded signal H
A

3.
•

U
pdated absolute m

axim
um

 ratings, D
D

R
 D

R
A

M
 capacitance specifications, clock param

eters, reset 
tim

ing, and T
D

M
 tim

ing.
•

A
dded note for tim

ing reference for I 2C
 interface.

•
E

xpanded G
P

IO
 tim

ing inform
ation.

•
C

orrected pin T
20 and K

20 signal designation.
•

C
orrected signal nam

es to G
PA

O
15 and IR

Q
2 .

•
E

xpanded design guidelines in C
hapter 4.

5
M

ar. 2005
•

U
pdated features list.

•
U

pdated pow
er specifications.

•
C

hanged C
L

K
IN

 frequency range.
•

A
dded clock configuration inform

ation.
•

U
pdated JTA

G
 tim

ings.

6
A

pr. 2005
•

A
dded recom

m
ended pow

er supply ratings and updated equations to estim
ate pow

er consum
ption.

7
O

ct. 2005
•

U
pdated core and total pow

er consum
ption exam

ples.

8
D

ec. 2005
•

A
dded inform

ation about signals G
PIO

A
16, G

PIO
A

17, G
P

IO
A

27, G
P

IO
A

28, and G
P

IO
A

29 to signal 
description and pinout location lists.

9
N

ov. 2006
•

U
pdated R

eference M
anual reference to M

SC
711x R

eference M
anual.

•
U

pdated arrow
s in H

ost D
M

A
 W

riting T
im

ing figure.
•

U
pdated boot overview

.

10
A

ug. 2007
•

U
pdated to new

 data sheet form
at. R

eorganized and renum
bered sections, figures, and tables.

•
A

dded a note to clarify the definition of T
C

K
 tim

ing 700 in new
 Table 31. 

•
T

he pow
er-up and pow

er-dow
n sequences have been expanded to five possible design scenarios/cases. 

T
hese cases replace the previously recom

m
ended pow

er-up/pow
er-dow

n sequence recom
m

endations. T
he 

section has been clarified by adding subsection headings.

11
A

pr 2008
•

C
hange the PL

L
 filter resistor from

 20 Ω
 to 2 Ω

 in Section 3.2.5.
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