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Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

The applications of Embedded - DSP (Digital Signal
Processors) are vast and diverse, reflecting their critical
role in modern technology. In telecommunications, DSPs
are essential for signal modulation and demodulation, error
detection and correction, and data compression. In the
consumer electronics sector, DSPs enhance audio and
video processing, providing high-quality sound and image
rendering in devices like smartphones, televisions, and
home theater systems. Automotive systems utilize DSPs
for advanced driver-assistance systems (ADAS),
infotainment, and engine management. Additionally,
industrial automation relies on DSPs for real-time control of
machinery and processes, while medical devices use them
for imaging and diagnostics, ensuring accurate and
efficient healthcare solutions.

Common Subcategories of Embedded - DSP
(Digital Signal Processors)

Embedded - DSP (Digital Signal Processors) can be
categorized into several common subcategories based on
their specific applications and performance characteristics.
General-purpose DSPs offer a versatile solution for a wide
range of signal processing tasks, providing balanced
performance and flexibility. High-performance DSPs are
designed for applications requiring significant
computational power and speed, such as real-time video
processing and advanced communication systems. Low-
power DSPs cater to battery-operated and portable
devices, ensuring energy-efficient operation without
compromising performance. Additionally, application-
specific DSPs are tailored for particular functions, such as
audio processing or motor control, offering optimized
performance for specific tasks.

Types of Embedded - DSP (Digital Signal
Processors)

There are various types of Embedded - DSP (Digital Signal
Processors), each suited to different needs and
applications. Fixed-point DSPs are designed for
applications where precision is critical but the range of
values is limited, such as audio processing. Floating-point
DSPs provide a broader range of values and greater
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Figure 1. MSC8122 Block Diagram

Figure 2. StarCore SC140 DSP Extended Core Block Diagram
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Pin Assignments
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Figure 4. MSC8122 Package, Bottom View
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Pin Assignments
1.2 Signal List By Ball Location
Table 1 presents signal list sorted by ball number. -

Table 1. MSC8122 Signal Listing by Ball Designator 

Des. Signal Name Des. Signal Name

B3 VDD C18 GPIO1/TIMER0/CHIP_ID1/IRQ5/ETHTXD1

B4 GND C19 GPIO7/TDM3RCLK/IRQ5/ETHTXD3

B5 GND C20 GPIO3/TDM3TSYN/IRQ1/ETHTXD2

B6 NMI_OUT C21 GPIO5/TDM3TDAT/IRQ3/ETHRXD3

B7 GND C22 GPIO6/TDM3RSYN/IRQ4/ETHRXD2

B8 VDD D2 TDI

B9 GND D3 EE0

B10 VDD D4 EE1

B11 GND D5 GND

B12 VDD D6 VDDH

B13 GND D7 HCID2

B14 VDD D8 HCID3/HA8

B15 GND D9 GND

B16 VDD D10 VDD

B17 GND D11 GND

B18 VDD D12 VDD

B19 GPIO0/CHIP_ID0/IRQ4/ETHTXD0 D13 GND

B20 VDD D14 VDD

B21 VDD D15 VDD

B22 GND D16 GPIO31/TIMER3/SCL

C2 GND D17 GPIO29/CHIP_ID3/ETHTX_EN

C3 VDD D18 VDDH

C4 TDO D19 GPIO4/TDM3TCLK/IRQ2/ETHTX_ER

C5 SRESET D20 VDDH

C6 GPIO28/UTXD/DREQ2 D21 GND

C7 HCID1 D22 GPIO8/TDM3RDAT/IRQ6/ETHCOL

C8 GND E2 TCK

C9 VDD E3 TRST

C10 GND E4 TMS

C11 VDD E5 HRESET

C12 GND E6 GPIO27/URXD/DREQ1

C13 VDD E7 HCID0

C14 GND E8 GND

C15 GND E9 VDD

C16 GPIO30/TIMER2/TMCLK/SDA E10 GND

C17 GPIO2/TIMER1/CHIP_ID2/IRQ6 E11 VDD
MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16
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Pin Assignments
T6 HWBS7/HDBS7/HWBE7/HDBE7/PWE7/PSDDQM7/PBS7 U21 A12

T7 HWBS5/HDBS5/HWBE5/HDBE5/PWE5/PSDDQM5/PBS5 U22 A13

T8 TSZ0 V2 HD3/MODCK1

T9 TSZ2 V3 VDDH

T10 TBST V4 GND

T11 VDD V5 D0

T12 D16 V6 D1

T13 TT1 V7 D4

T14 D21 V8 D5

T15 D23 V9 D7

T16 IRQ5/DP5/DACK4/EXT_BG3 V10 D10

T17 IRQ4/DP4/DACK3/EXT_DBG3 V11 D12

T18 IRQ1/DP1/DACK1/EXT_BG2 V12 D13

T19 D30 V13 D18

T20 GND V14 D20

T21 A15 V15 GND

T22 A14 V16 D24

U2 HD16 V17 D27

U3 HD19 V18 D29

U4 HD2/DSI64 V19 A8

U5 D2 V20 A9

U6 D3 V21 A10

U7 D6 V22 A11

U8 D8 W2 HD6

U9 D9 W3 HD5/CNFGS

U10 D11 W4 HD4/MODCK2

U11 D14 W5 GND

U12 D15 W6 GND

U13 D17 W7 VDDH

U14 D19 W8 VDDH

U15 D22 W9 GND

U16 D25 W10 HDST1/HA10

U17 D26 W11 HDST0/HA9

U18 D28 W12 VDDH

U19 D31 W13 GND

U20 VDDH W14 HD40/D40/ETHRXD0

Table 1. MSC8122 Signal Listing by Ball Designator  (continued)

Des. Signal Name Des. Signal Name
MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16
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Electrical Characteristics
2 Electrical Characteristics
This document contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing 
specifications. For additional information, see the MSC8122 Reference Manual.

2.1 Maximum Ratings

In calculating timing requirements, adding a maximum value of one specification to a minimum value of another specification 
does not yield a reasonable sum. A maximum specification is calculated using a worst case variation of process parameter values 
in one direction. The minimum specification is calculated using the worst case for the same parameters in the opposite direction. 
Therefore, a “maximum” value for a specification never occurs in the same device with a “minimum” value for another 
specification; adding a maximum to a minimum represents a condition that can never exist.

Table 2 describes the maximum electrical ratings for the MSC8122.

CAUTION

This device contains circuitry protecting against damage
due to high static voltage or electrical fields; however,
normal precautions should be taken to avoid exceeding
maximum voltage ratings. Reliability is enhanced if unused
inputs are tied to an appropriate logic voltage level (for
example, either GND or VDD).

Table 2. Absolute Maximum Ratings

Rating Symbol Value Unit

Core and PLL supply voltage VDD –0.2 to 1.6 V

I/O supply voltage VDDH –0.2 to 4.0 V

Input voltage VIN –0.2 to 4.0 V

Maximum operating temperature:
• Standard range
• Extended range

TJ
90

105
°C
°C

Minimum operating temperature
• Standard range
• Extended range

TJ
0

–40
°C
°C

Storage temperature range TSTG –55 to +150 °C

Notes: 1. Functional operating conditions are given in Table 3.
2. Absolute maximum ratings are stress ratings only, and functional operation at the maximum is not guaranteed. Stress beyond 

the listed limits may affect device reliability or cause permanent damage.
3. Section 3.5, Thermal Considerations includes a formula for computing the chip junction temperature (TJ).
MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16
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Electrical Characteristics
2.5 AC Timings
The following sections include illustrations and tables of clock diagrams, signals, and parallel I/O outputs and inputs. When 
systems such as DSP farms are developed using the DSI, use a device loading of 4 pF per pin. AC timings are based on a 20 pF 
load, except where noted otherwise, and a 50 Ω transmission line. For loads smaller than 20 pF, subtract 0.06 ns per pF down 
to 10 pF load. For loads larger than 20 pF, add 0.06 ns for SIU/Ethernet/DSI delay and 0.07 ns for GPIO/TDM/timer delay. 
When calculating overall loading, also consider additional RC delay.

2.5.1 Output Buffer Impedances

2.5.2 Start-Up Timing 
Starting the device requires coordination among several input sequences including clocking, reset, and power. Section 2.5.3 
describes the clocking characteristics. Section 2.5.4 describes the reset and power-up characteristics. You must use the 
following guidelines when starting up an MSC8122 device:

• PORESET and TRST must be asserted externally for the duration of the power-up sequence. See Table 11 for timing.

• If possible, bring up the VDD and VDDH levels together. For designs with separate power supplies, bring up the VDD 
levels and then the VDDH levels (see Figure 7).

• CLKIN should start toggling at least 16 cycles (starting after VDDH reaches its nominal level) before PORESET 
deassertion to guarantee correct device operation (see Figure 6 and Figure 7). 

• CLKIN must not be pulled high during VDDH power-up. CLKIN can toggle during this period.

Note: See Section 3.1 for start-up sequencing recommendations and Section 3.2 for power supply design 
recommendations.

The following figures show acceptable start-up sequence examples. Figure 6 shows a sequence in which VDD and VDDH are 
raised together. Figure 7 shows a sequence in which VDDH is raised after VDD and CLKIN begins to toggle as VDDH rises.

Figure 5. Overshoot/Undershoot Voltage for VIH and VIL

Table 6. Output Buffer Impedances

Output Buffers Typical Impedance (Ω)

System bus 50

Memory controller 50

Parallel I/O 50

Note: These are typical values at 65°C. The impedance may vary by ±25% depending on device process and operating temperature.

GND
GND – 0.3 V
GND – 0.7 V

VIL

VIH

Must not exceed 10% of clock period

VDDH + 17%
VDDH + 8%

VDDH
MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16

 
 

Freescale Semiconductor16



Electrical Characteristics
 

 

Figure 6. Start-Up Sequence: VDD and VDDH Raised Together

Figure 7. Start-Up Sequence: VDD Raised Before VDDH with CLKIN Started with VDDH
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Electrical Characteristics
In all cases, the power-up sequence must follow the guidelines shown in Figure 8.

The following rules apply:

1. During time interval A, VDDH should always be equal to or less than the VDD/VCCSYN voltage level.
The duration of interval A should be kept below 10 ms.

2. The duration of timing interval B should be kept as small as possible and less than 10 ms.

2.5.3 Clock and Timing Signals
The following sections include a description of clock signal characteristics. Table 7 shows the maximum frequency values for 
internal (Core, Reference, Bus, and DSI) and external (CLKIN and CLKOUT) clocks. The user must ensure that maximum 
frequency values are not exceeded.

Figure 8. Power-Up Sequence for VDDH and VDD/VCCSYN

Table 7. Maximum Frequencies

Characteristic Maximum in MHz

Core frequency 300/400/500

Reference frequency (REFCLK) 100/133/166

Internal bus frequency (BLCK) 100/133/166

DSI clock frequency (HCLKIN)
• Core frequency = 300 MHz
• Core frequency = 400/500 MHz

HCLKIN ≤ (min{70 MHz, CLKOUT})
HCLKIN ≤ (min{100 MHz, CLKOUT})

External clock frequency (CLKIN or CLKOUT) 100/133/166

Table 8. Clock Frequencies

Characteristics Symbol
300 MHz Device 400 MHz Device 500 MHz Device

Min Max Min Max Min Max

CLKIN frequency FCLKIN 20 100 20 133.3 20 166.7

BCLK frequency FBCLK 40 100 40 133.3 40 166.7

Reference clock (REFCLK) frequency FREFCLK 40 100 40 133.3 40 166.7

Output clock (CLKOUT) frequency FCLKOUT 40 100 40 133.3 40 166.7

SC140 core clock frequency FCORE 200 300 200 400 200 500

Note: The rise and fall time of external clocks should be 3 ns maximum

3.3 V

1.2 V

A

B

VDD/VCCSYN

VDDH (IO)

t (time)

V

MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16
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Electrical Characteristics
2.5.5 System Bus Access Timing

2.5.5.1 Core Data Transfers
Generally, all MSC8122 bus and system output signals are driven from the rising edge of the reference clock (REFCLK). The 
REFCLK is the CLKIN signal. Memory controller signals, however, trigger on four points within a REFCLK cycle. Each cycle 
is divided by four internal ticks: T1, T2, T3, and T4. T1 always occurs at the rising edge of REFCLK (and T3 at the falling 
edge), but the spacing of T2 and T4 depends on the PLL clock ratio selected, as Table 13 shows.

Figure 10 is a graphical representation of Table 13.

Table 13. Tick Spacing for Memory Controller Signals

BCLK/SC140 clock
Tick Spacing (T1 Occurs at the Rising Edge of REFCLK)

T2 T3 T4

1:4, 1:6, 1:8, 1:10 1/4 REFCLK 1/2 REFCLK 3/4 REFCLK

1:3 1/6 REFCLK 1/2 REFCLK 4/6 REFCLK

1:5 2/10 REFCLK 1/2 REFCLK 7/10 REFCLK

Figure 10. Internal Tick Spacing for Memory Controller Signals

REFCLK

T1 T2 T3 T4

REFCLK

T1 T2 T3 T4

for 1:3

for 1:5

REFCLK

T1 T2 T3 T4

for 1:4, 1:6, 1:8, 1:10
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Electrical Characteristics
The UPM machine and GPCM machine outputs change on the internal tick selected by the memory controller configuration. 
The AC timing specifications are relative to the internal tick. SDRAM machine outputs change only on the REFCLK rising edge.

Table 14. AC Timing for SIU Inputs 

No. Characteristic 

Value for Bus Speed in MHz

Units

Ref = CLKIN Ref = CLKOUT

1.1 V 1.2 V 1.2 V 1.2 V

100/
133

133 166 133

10 Hold time for all signals after the 50% level of the REFCLK rising edge 0.5 0.5 0.5 0.5 ns

11a ARTRY/ABB set-up time before the 50% level of the REFCLK rising 
edge

3.1 3.0 3.0 3.0 ns

11b DBG/DBB/BG/BR/TC set-up time before the 50% level of the REFCLK 
rising edge

3.6 3.3 3.3 3.3 ns

11c AACK set-up time before the 50% level of the REFCLK rising edge 3.0 2.9 2.9 2.9 ns

11d TA/TEA/PSDVAL set-up time before the 50% level of the REFCLK 
rising edge
• Data-pipeline mode
• Non-pipeline mode

3.5
4.4

3.4
4.0

3.4
4.0

3.4
4.0

ns
ns

12 Data bus set-up time before REFCLK rising edge in Normal mode
• Data-pipeline mode
• Non-pipeline mode

1.9
4.2

1.8
4.0

1.7
4.0

1.8
4.0

ns
ns

131 Data bus set-up time before the 50% level of the REFCLK rising edge 
in ECC and PARITY modes
• Data-pipeline mode
• Non-pipeline mode

2.0
8.2

2.0
7.3

2.0
7.3

2.0
7.3

ns
ns

141 DP set-up time before the 50% level of the REFCLK rising edge
• Data-pipeline mode
• Non-pipeline mode

2.0
7.9

2.0
6.1

2.0
6.1

2.0
6.1

ns
ns

15a TS and Address bus set-up time before the 50% level of the REFCLK 
rising edge
• Extra cycle mode (SIUBCR[EXDD] = 0)
• No extra cycle mode (SIUBCR[EXDD] = 1) 

4.2
5.5

3.8
5.0

3.8
5.0

3.8
5.0

ns
ns

15b Address attributes: TT/TBST/TSZ/GBL set-up time before the 50% 
level of the REFCLK rising edge
• Extra cycle mode (SIUBCR[EXDD] = 0)
• No extra cycle mode (SIUBCR[EXDD] = 1) 

3.7
4.8

3.5
4.4

3.5
4.4

3.5
4.4

ns
ns

16 PUPMWAIT signal set-up time before the 50% level of the REFCLK 
rising edge

3.7 3.7 3.7 3.7 ns

17 IRQx setup time before the 50% level; of the REFCLK rising edge3 4.0 4.0 4.0 4.0 ns

18 IRQx minimum pulse width3 6.0 + 
TREFCLK

6.0 + 
TREFCLK

6.0 + 
TREFCLK

6.0 + TREFCLK ns

Notes: 1. Timings specifications 13 and 14 in non-pipeline mode are more restrictive than MSC8102 timings.
2. Values are measured from the 50% TTL transition level relative to the 50% level of the REFCLK rising edge.
3. Guaranteed by design.
MSC8122 Quad Digital Signal Processor Data Sheet, Rev. 16
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Electrical Characteristics
Table 15. AC Timing for SIU Outputs

No. Characteristic

Value for Bus Speed in MHz3

Units

Ref = CLKIN Ref = CLKOUT

1.1 V 1.2 V 1.2 V 1.2 V

100/ 
133

133 166 100/133

302 Minimum delay from the 50% level of the REFCLK for all signals 0.9 0.8 0.8 1.0 ns

31 PSDVAL/TEA/TA max delay from the 50% level of the REFCLK 
rising edge

6.0 4.9 4.9 5.8 ns

32a Address bus max delay from the 50% level of the REFCLK rising 
edge
• Multi-master mode (SIUBCR[EBM] = 1)
• Single-master mode (SIUBCR[EBM] = 0)

6.4
5.3

5.5
4.2

5.5
3.9

6.4
5.1

ns
ns

32b Address attributes: TT[0–1]/TBST/TSZ/GBL max delay from the 50% 
level of the REFCLK rising edge

6.4 5.1 5.1 6.0 ns

32c Address attributes: TT[2–4]/TC max delay from the 50% level of the 
REFCLK rising edge

6.9 5.7 5.7 6.6 ns

32d BADDR max delay from the 50% level of the REFCLK rising edge 5.2 4.2 4.2 5.1 ns

33a Data bus max delay from the 50% level of the REFCLK rising edge
• Data-pipeline mode
• Non-pipeline mode

4.8
7.1

3.9
6.1

3.7
6.1

4.8
7.0

ns
ns

33b DP max delay from the 50% level of the REFCLK rising edge
• Data-pipeline mode
• Non-pipeline mode

6.0
7.5

5.3
6.5

5.3
6.5

6.2
7.4

ns
ns

34 Memory controller signals/ALE/CS[0–4] max delay from the 50% 
level of the REFCLK rising edge

5.1 4.2 3.9 5.1 ns

35a DBG/BG/BR/DBB max delay from the 50% level of the REFCLK 
rising edge

6.0 4.7 4.7 5.6 ns

35b AACK/ABB/TS/CS[5–7] max delay from the 50% level of the 
REFCLK rising edge

5.5 4.5 4.5 5.4 ns

Notes: 1. Values are measured from the 50% level of the REFCLK rising edge to the 50% signal level and assume a 20 pF load except 
where otherwise specified.

2. Except for specification 30, which is specified for a 10 pF load, all timings in this table are specified for a 20 pF load. 
Decreasing the load results in a timing decrease at the rate of 0.3 ns per 5 pF decrease in load. Increasing the load results in 
a timing increase at the rate of 0.15 ns per 5 pF increase in load.

3. The maximum bus frequency depends on the mode:
 • In 60x-compatible mode connected to another MSC8122 device, the frequency is determined by adding the input and output 

longest timing values, which results in the total delay for 20 pF output capacitance. You must also account for other 
influences that can affect timing, such as on-board clock skews, on-board noise delays, and so on.

 • In single-master mode, the frequency depends on the timing of the devices connected to the MSC8122.
 • To achieve maximum performance on the bus in single-master mode, disable the DBB signal by writing a 1 to the 

SIUMCR[BDD] bit. See the SIU chapter in the MSC8122 Reference Manual for details.
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Electrical Characteristics
Figure 11. SIU Timing Diagram

REFCLK

AACK/ARTRY/TA/TEA/DBG/BG/BR 

Data bus inputs—normal mode

PUPMWAIT input

PSDVAL/TEA/TA outputs

Address bus/TT[0–4]/TC[0–2]/TBST/TSZ[0–3]/GBL outputs

Data bus outputs

Min delay for all output pins

11

10

10

10

12

15

31

32a/b

33a

30

DP outputs 33b

Memory controller/ALE outputs
34

Data bus inputs—ECC and parity modes

10
13

AACK/ABB/TS/DBG/BG/BR/DBB/CS outputs 

35

BADDR outputs 32c

DP inputs 14

Address bus/TS /TT[0–4]/TC[0–2]/

16

PSDVAL/ABB/DBB inputs

TBST/TSZ[0–3]/GBL inputs

18
17

IRQx inputs
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2.5.9 Timer Timing

2.5.10 Ethernet Timing

2.5.10.1 Management Interface Timing

Table 23. Timer Timing

No. Characteristics
Ref = CLKIN

Unit
Min Max

500 TIMERx frequency 10.0 — ns

501 TIMERx Input high period 4.0 — ns

502 TIMERx Output low period 4.0 — ns

503 TIMERx Propagations delay from its clock input
• 1.1 V core
• 1.2 V core

3.1
2.8

9.5
8.1

ns
ns

Figure 22. Timer Timing

Table 24. Ethernet Controller Management Interface Timing

No. Characteristics Min Max Unit

801 ETHMDIO to ETHMDC rising edge set-up time 10 — ns

802 ETHMDC rising edge to ETHMDIO hold time 10 — ns

Figure 23. MDIO Timing Relationship to MDC

500

502501

TIMERx (Input)

TIMERx (Output)

503

Valid

ETHMDC

ETHMDIO

802801
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2.5.10.2 MII Mode Timing

2.5.10.3   RMII Mode

Table 25. MII Mode Signal Timing

No. Characteristics Min Max Unit

803 ETHRX_DV, ETHRXD[0–3], ETHRX_ER to ETHRX_CLK rising edge set-up time 3.5 — ns

804 ETHRX_CLK rising edge to ETHRX_DV, ETHRXD[0–3], ETHRX_ER hold time 3.5 — ns

805 ETHTX_CLK to ETHTX_EN, ETHTXD[0–3], ETHTX_ER output delay
• 1.1 V core
• 1.2 V core

1
1

14.6
12.6

ns
ns

Figure 24. MII Mode Signal Timing

Table 26. RMII Mode Signal Timing

No. Characteristics
1.1 V Core 1.2 V Core

Unit
Min Max Min Max

806 ETHTX_EN,ETHRXD[0–1], ETHCRS_DV, ETHRX_ER to ETHREF_CLK rising 
edge set-up time

1.6 — 2 — ns

807 ETHREF_CLK rising edge to ETHRXD[0–1], ETHCRS_DV, ETHRX_ER hold 
time

1.6 — 1.6 — ns

811 ETHREF_CLK rising edge to ETHTXD[0–1], ETHTX_EN output delay. 3 12.5 3 11 ns

Figure 25. RMII Mode Signal Timing

Valid

ETHRX_CLK

ETHRX_DV
ETHRXD[0–3]

ETHTX_CLK

ETHRX_ER

ETHTX_EN
ETHTXD[0–3] Valid Valid

ETHTX_ER

803 804

805

Valid

ETHREF_CLK

ETHCRS_DV
ETHRXD[0–1]

ETHRX_ER

807806

ETHTX_EN
ETHTXD[0–1] Valid Valid

811
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2.5.10.4 SMII Mode

2.5.11 GPIO Timing

Table 27. SMII Mode Signal Timing

No. Characteristics Min Max Unit

808 ETHSYNC_IN, ETHRXD to ETHCLOCK rising edge set-up time 1.0 — ns

809 ETHCLOCK rising edge to ETHSYNC_IN, ETHRXD hold time 1.0 — ns

810 ETHCLOCK rising edge to ETHSYNC, ETHTXD output delay
• 1.1 V core.
• 1.2 V core.

1.51

1.51
6.02

5.02
ns
ns

Notes: 1. Measured using a 5 pF load.
2. Measured using a 15 pF load.

Figure 26. SMII Mode Signal Timing

Table 28. GPIO Timing

No. Characteristics
Ref = CLKIN

Ref = CLKOUT
(1.2 V only) Unit

Min Max Min Max

601 REFCLK edge to GPIO out valid (GPIO out delay time) — 6.1 — 6.9 ns

602 REFCLK edge to GPIO out not valid (GPIO out hold time) 1.1 — 1.3 — ns

603 REFCLK edge to high impedance on GPIO out — 5.4 — 6.2 ns

604 GPIO in valid to REFCLK edge (GPIO in set-up time) 3.5 — 3.7 — ns

605 REFCLK edge to GPIO in not valid (GPIO in hold time) 0.5 — 0.5 — ns

Valid

ETHCLOCK

ETHSYNC_IN
ETHRXD

ETHSYNC
ETHTXD Valid Valid

810

809808
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704 Boundary scan input data set-up time 5.0 — ns

705 Boundary scan input data hold time 20.0 — ns

706 TCK low to output data valid 0.0 30.0 ns

707 TCK low to output high impedance 0.0 30.0 ns

708 TMS, TDI data set-up time 5.0 — ns

709 TMS, TDI data hold time 20.0 — ns

710 TCK low to TDO data valid 0.0 20.0 ns

711 TCK low to TDO high impedance 0.0 20.0 ns

712 TRST assert time 100.0 — ns

713 TRST set-up time to TCK low 30.0 — ns

Note: All timings apply to OnCE module data transfers as well as any other transfers via the JTAG port.

Figure 29. Test Clock Input Timing Diagram

Figure 30. Boundary Scan (JTAG) Timing Diagram

Table 30. JTAG Timing (continued)

No. Characteristics

All 
frequencies Unit 

Min Max

TCK
(Input)

VM VMVIH
VIL

701

702

703703

TCK
(Input)

Data
Inputs

Data
Outputs

Data
Outputs

VIH
VIL

Input Data Valid

Output Data Valid

705704

706

707
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Package Information
5 Package Information

6 Product Documentation

• MSC8122 Technical Data Sheet (MSC8122). Details the signals, AC/DC characteristics, clock signal characteristics, 
package and pinout, and electrical design considerations of the MSC8122 device.

• MSC8122 Reference Manual (MSC8122RM). Includes functional descriptions of the extended cores and all the 
internal subsystems including configuration and programming information.

• Application Notes. Cover various programming topics related to the StarCore DSP core and the MSC8122 device.

• SC140 DSP Core Reference Manual. Covers the SC140 core architecture, control registers, clock registers, program 
control, and instruction set.

Figure 35. MSC8122 Mechanical Information, 431-pin FC-PBGA Package

Notes:
1. All dimensions in millimeters.

2. Dimensioning and tolerancing 
per ASME Y14.5M–1994.

3. Features are symmetrical about 
the package center lines unless 
dimensioned otherwise.

4. Maximum solder ball diameter 
measured parallel to Datum A.

5. Datum A, the seating plane, is 
determined by the spherical 
crowns of the solder balls.

6. Parallelism measurement shall 
exclude any effect of mark on 
top surface of package.

7. Capacitors may not be present 
on all devices.

8. Caution must be taken not to 
short capacitors or exposed 
metal capacitor pads on 
package top.

9. FC CBGA (Ceramic) package 
code: 5238.
FC PBGA (Plastic) package 
code: 5263.

10.Pin 1 indicator can be in the 
form of number 1 marking or an 
“L” shape marking.
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Revision History
7 Revision History
Table 31 provides a revision history for this data sheet.

Table 31. Document Revision History

Revision Date Description

0 May 2004 • Initial release.

1 Jun. 2004 • Updated timing number 32b.
• Updated DSI timing specifications.

2 Sep 2004 • New orderable parts added with other core voltage and temperature options.
• Updated thermal characteristics.
• In Table 2-14, removed references to 30 pF.
• Design guidelines and layout recommendations updated.

3 Nov. 2004 • Added 500 MHz core and 166 MHz bus speed options.
• Definitions of GPIO[27–28] updated.
• Bus, TDM, and GPIO timing updated. I2C timing changed to GPIO timing.
• GPIO[27–28] connections updated. MWBEn replaced with correct name HWBEn.
• Design guidelines update.

4 Jan. 2005 • Package type changed to FC-PBGA for all frequencies.
• Low-voltage 300 MHz power changed to 1.1 V.
• HRESET and SRESET definitions updated.
• Undershoot and overshoot values added for VDDH.
• RMII timing updated.
• Design guidelines updated and reorganized. 

5 Apr. 2005 • Added 400 MHz, 1.1 V core part.
• Temperature range descriptions changed to standard and extended.
• CLKOUT timing specifications added.
• Device start-up guidelines added to design considerations and updated power supply guidelines.
• Ordering information updated.

6 May 2005 • Multiple AC timing specifications updated.

7 May 2005 • Multiple AC timing specifications updated.

8 Jul. 2005 • Multiple AC timing specifications updated.

9 Jul. 2005 • AC specification table layout modified.

10 Sep. 2005 • ETHTX_EN type and TRST description updated.
• Package drawing updated.
• Clock specifications updated.
• Start-up sequence updated.

11 Oct 2005 • VDDH + 10% changed to VDDH + 8% in Figure 2-1.
• VDDH +20% changed to VDDH + 17% in Figure 2-1.

12 Apr 2006 • Reset timing updated to reflect actual values in Table 2-11.

13 Oct. 2006 • Added new timings 17 and 18 for IRQ set time and pulse width in Table 2-13
14 Dec. 2007 • Converted to new data sheet format.

• Added PLL supply current to Table 5 in Section 2.4. 
• Modified Figure 5 in Section 2.4 to make it clear that the time limits for undershoot referred to values 

below –0.3 V and not GND.
• Added cross-references between Sections 2.5.2 and Section 3.1 and 3.2.
• Added power-sequence guidelines to Sections 2.5.2.
• Added CLKIN jitter characteristic specifications to Table 9. 
• Added additional guidelines to prevent reverse current to Section 3.1.
• Added connectivity guidelines for DSI in sliding windows mode to Section 3.3.

15 May 2008 • Changed VIL maximum and reference value to 0.8 V in Table 5.

16 Dec. 2008 • Clarified the wording of note 2 in Table 15 on p. 24.
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