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Low-Cost 16-bit DSP with
DDR Controller

+ StarCor® SC1400 DSP extended core with one SC1400 DSP «
core, 256 Kbyte of internal SRAM M1 memory, 16 way 16 Kbyte
instruction cache (ICache), four-entry write buffer, programmable
interrupt controller (PIC), and low-power Wait and Stop
processing modes.

» 192 Kbyte M2 memory for critical data and temporary data
buffering.

» 8 Kbyte boot ROM.

« AHB-Lite crossbar switch that allows parallel data transfers
between four master ports and six slave ports, where each port
connects to an AHB-Lite bus; fixed or round robin priority
programmable at each slave port; programmable bus parking at
each slave port; low power mode. .

« Internal PLL generates up to 300 MHz clock for the SC1400 core

and up to 150 MHz for the crossbar switch, DMA channels, M2
memory, and other peripherals. .
» Clock synthesis module provides predivision of PLL input clock;
independent clocking of the internal timers and DDR module; <
programmable operation in the SC1400 low power Stop mode;
independent shutdown of different regions of the device.

Document Number: MSC7118
Rev. 7, 4/2008

MSC7118

MAP-BGA-400
17 mm x 17 mm

Multi-channel DMA controller with 32 time-multiplexed
unidirectional channels, priority-based time-multiplexing
between channels using 32 internal priority levels, fixed- or
round-robin-priority operation, major-minor loop structure, and
DONE or DRACK protocol from requesting units.

Two independent TDM modules with independent receive and
transmit, programmable sharing of frame sync and clock,
programmable word size (8 or 16-hit), hardware-base
A-law/u-law conversion, up to 50 Mbps data rate per TDM, up to
128 channels, with glueless interface to E1/T1 frames and MVIP,
SCAS, and H.110 buses.

UART with full-duplex operation up to 5.0 Mbps.

Up to 41 general-purpose input/output (GPIO) ports.

I2C interface that allows booting from EEPROM devices up to 1
Mbyte.

Two quad timer modules, each with sixteen configurable 16-bit
timers.

fieldBIST™ unit detects and provides visibility into unlikely field
failures for systems with high availability to ensure structural
integrity, that the device operates at the rated speed, is free from

« Enhanced 16-bit wide host interface (HDI16) provides a glueless reliability defects, and reports diagnostics for partial or complete

connection to industry-standard microcomputers,

device inoperability.

microprocessors, and DSPs and can also operate with an 8-bit hosStandard JTAG interface allows easy integration to system

data bus, making if fully compatible with the DSP56300 HI08
from the external host side. .
« DDR memory controller that supports byte enables for up to a

firmware and internal on-chip emulation (OCE10) module.
Optional booting external host via 8-bit or 16-bit access through
the HDI16, FC, or SPI using in the boot ROM to access serial SPI

32-bit data bus; glueless interface to 150 MHz 14-bit page mode Flash/EEPROM devices; different clocking options during boot

DDR-RAM; 14-bit external address bus supporting up to 1 Gbyte;
and 16-bit or 32-bit external data bus.
» Programmable memory interface with independent read buffers,

programmable predictive read feature for each buffer, and a write

buffer.

» System control unit performs software watchdog timer function;
includes programmable bus time-out monitors on AHB-Lite slave
buses; includes bus error detection and programmable time-out
monitors on AHB-Lite master buses; and has address
out-of-range detection on each crossbar switch buses.

« Event port collects and counts important signal events including

DMA and interrupt requests and trigger events such as interrupts,

breakpoints, DMA transfers, or wake-up events; units operate

independently, in sequence, or triggered externally; can be used

standalone or with the OCE10.
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with the PLL on or off using a variety of input frequency ranges.
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Pin Assignments

Signal List By Ball Location

Table 1 lists the signals sorted by ball number and configuration.

1.2

Table 1. MSC7118 Signals by Ball Designator

Signal Names
Number Software Controlled Hardware Controlled
End of Reset
dofRese Glzlgsfgi?tl)ed lg:]ear[;fg(; GPO Enabled Primary Alternate

Al GND
A2 GND

A3 DQM1

A4 DQS2

A5 CK

A CK

A7 GPIC7 GPOC7 HD15
A8 GPIC4 GPOC4 HD12
A9 GPIC2 GPOC2 HD10
A10 reserved HD7
All reserved HD6
Al2 reserved HD4
A13 reserved HD1
Al4 reserved HDO
Al5 GND
Al6 BM3 GPID8 GPODS8 reserved
Al7 NC
Al8 NC

Al9 NC

A20 NC

B1 Vbpm

B2 NC

B3 €S0

B4 DQM2

B5 DQS3

B6 DQSO

B7 CKE

B8 WE

B9 GPIC6 GPOC6 HD14
B10 GPIC3 GPOC3 HD11
B11 GPICO GPOCO HD8
B12 reserved HD5
B13 reserved HD2
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
End ofReset GTlljsfgitl)tl)ed E:gt;llj:(: GPO Enabled Primary Alternate
B14 NC
B15 BM2 GPID7 GPOD7 reserved
B16 NC
B17 NC
B18 NC
B19 NC
B20 NC
C1 D24
c2 D30
c3 D25
C4 cs1
C5 DQM3
C6 DQMO
c7 DQS1
cs RAS
c9 CAS
C10 GPIC5 GPOC5 HD13
C11 GPIC1 GPOC1 HD9
C12 reserved HD3
C13 NC
Cl4 NC
C15 NC
C16 NC
C17 NC
C18 NC
C19 NC
C20 NC
D1 Vbowm
D2 D28
D3 D27
D4 GND
D5 Vbowm
D6 Voom
b7 Vbpwm
D8 Vbowm
D9 Voom
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
End ofReset GZIDEfgitl)tl)ed Egﬁfgs GPO Enabled Primary Alternate
D10 VoM
D11 Vopio
D12 Vbbio
D13 Vopio
D14 Vopio
D15 Vbbio
D16 Vopio
D17 Vppe
D18 NC
D19 NC
D20 NC
E1l GND
E2 D26
E3 D31
E4 Voom
E5 Vbpm
E6 Vppe
E7 Vbbe
E8 Vppe
E9 Vppe
E10 Voom
E11l Vbbio
E12 Vbbio
E13 Vppio
E1l4 Vbbpio
E15 Vbbio
E16 Vbbe
E17 Vppe
E18 NC
E19 NC
E20 NC
F1 Vbowm
F2 D15
F3 D29
F4 Vbbe
F5 Vppe
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
End of Reset GT[l)Efgiil)ed lg:ggf:(: GPO Enabled Primary Alternate
F6 Vbbc
F7 GND
F8 GND
F9 GND
F10 VooMm
F11 Voom
F12 GND
F13 GND
F14 GND
F15 Vbbio
F16 Vpobpe
F17 Vbpe
F18 NC
F19 NC
F20 NC
G1 GND
G2 D13
G3 GND
G4 Vbpm
G5 Vbpm
G6 GND
G7 GND
G8 GND
G9 GND
G10 GND
G11 GND
G12 GND
G13 GND
Gl4 GND
G15 Vpbio
G16 Vopio
G17 Vbpe
G18 NC
G19 NC
G20 NC
H1 D14
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset GTlljsfgitl)tl)ed lg:zrglj:(: GPO Enabled Primary Alternate
H2 D12
H3 D11
H4 Voom
H5 Vbowm
H6 GND
H7 GND
H8 GND
H9 GND
H10 GND
H11 GND
H12 GND
H13 GND
H14 GND
H15 Vopio
H16 Vbbio
H17 Vbpe
H18 NC
H19 reserved HA2
H20 reserved HA1
J1 D10
J2 Vbpwm
J3 D9
J4 Vbowm
J5 Vbpwm
J6 Vbowm
J7 GND
J8 GND
J9 GND
J10 GND
J11 GND
J12 GND
J13 GND
Ji4 GND
J15 GND
J16 Vopio
a7 Vbpe

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names

Number Software Controlled Hardware Controlled
End ofReset G%Efgiil)ed Ié];(zrgr:c: GPO Enabled Primary Alternate
Jis GPIC11 GPOC11 HA3
J19 reserved HACK/HACK or HRRQ/HRRQ
J20 HDSP reserved HREQ/HREQ or HTRQ/HTRQ
K1 DO
K2 GND
K3 D8
K4 Vobe
K5 Vbom
K6 GND
K7 GND
K8 GND
K9 GND
K10 GND
K11 GND
K12 GND
K13 GND
K14 GND
K15 Vbbio
K16 Vopio
K17 Vobpe
K18 reserved HAO
K19 reserved HDDS
K20 reserved HDS/HDS or HWR/HWR
L1 D1
L2 GND
L3 D3
L4 Vbbpc
L5 Vbowm
L6 GND
L7 GND
L8 GND
L9 GND
L10 GND
L11 GND
L12 GND
L13 GND

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset GTlljsfgitl)tl)ed Ié];(zrgr:c: GPO Enabled Primary Alternate
L14 Vopio
L15 Vopio
L16 Vbbio
L17 Vbbe
L18 GPIB11 GPOB11 HCS2/HCS2
L19 reserved HCS1/HCS1
L20 reserved HRW or HRD/HRD
M1 D2
M2 Vbpwm
M3 D5
M4 Voom
M5 Vbpwm
M6 GND
M7 GND
M8 GND
M9 GND
M10 GND
M11 GND
M12 GND
M13 GND
M14 GND
M15 GND
M16 Vbbe
M17 Vbbe
M18 GPIA14 IRQ15 GPOA14 SDA
M19 GPIA12 IRQ3 GPOA12 UTXD
M20 GPIA13 IRQ2 GPOA13 URXD
N1 D4
N2 D6
N3 VREF
N4 Vbpwm
N5 Vbowm
N6 Voom
N7 GND
N8 GND
N9 GND

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Table 1. MSC7118 Signals by Ball Designator (continued)

Pin Assignments

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset G%Efgiil)ed Ié];(zrgr:c: GPO Enabled Primary Alternate

N10 GND
N11 GND
N12 GND
N13 GND
N14 GND
N15 Vbbio
N16 Vbbe
N17 Vbbe
N18 CLKIN
N19 GPIA15 IRQ14 GPOA15 scL
N20 VsspLL
P1 D7
P2 D17
P3 D16
P4 Vbbwm
P5 Vbom
P6 Vobm
P7 GND
P8 GND
P9 GND
P10 GND
P11 GND
P12 GND
P13 GND
P14 GND
P15 Vopio
P16 Vobio
P17 Vbbe
P18 PORESET
P19 TPSEL
P20 VbpPLL
R1 GND
R2 D19
R3 D18
R4 Vbowm
R5 Vbom

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset G%Efgiil)ed Igatzrgr:c: GPO Enabled Primary Alternate
R6 Vbowm
R7 GND
R8 Voom
R9 GND
R10 Vbbm
R11 GND
R12 GND
R13 Vopio
R14 GND
R15 Vopio
R16 Vopio
R17 Vbpe
R18 TDO
R19 reserved EEO/DBREQ
R20 TESTO
T1 Vbowm
T2 D20
T3 D22
T4 Vbpm
T5 Vbpm
T6 Vbbe
T7 Vbpm
T8 Vbpm
T9 Vbbe
T10 Vbpm
T11 Vbpm
T12 Vppio
T13 Vbbio
T14 Vbbio
T15 Vbbio
T16 Vbbe
T17 Vppe
T18 reserved MDIO
T19 TMS
T20 HRESET
Ul GND

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Table 1. MSC7118 Signals by Ball Designator (continued)

Pin Assignments

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset G%Efgiil)ed Igatzrgr:c: GPO Enabled Primary Alternate

u2 D21

u3 D23

U4 Vbbm

us Vbbc

ué Vbbc

u7 Vbpc

u8 Vbbc

U9 Vbbc
u10 Vbbe

u11 Vbbe

u12 Vbbe

u13 Vbbe

u14 Vbbe

u15 Vbbe

u16 Vbbe

u17 Vbbe

u18 reserved COoL
u19 TCK

u20 TRST

V1 Vbowm

V2 NC

V3 A13

\Z} All

V5 A10

V6 A5

V7 A2

V8 BAO

V9 NC

V10 reserved EVNTO
Vil SWTE GPIA16 IRQ12 GPOA16 EVNT4
V12 GPIA8 IRQ6 GPOAS8 TOTCK
V13 GPIA4 IRQ1 GPOA4 T1RFS
V14 GPIAO IRQ11 GPOAO T1TD
V15 GPIA28 IRQ17 GPOA28 TX_ER reserved
V16 GPID6 GPOD6 RXD2 reserved
V17 GPIA22 IRQ22 GPOA22 RXDO

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Pin Assignments

Table 1. MSC7118 Signals by Ball Designator (continued)

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset GTlljsfgitl)tl)ed Ié];(zrgr:c: GPO Enabled Primary Alternate
V18 GPIA24 IRQ24 GPOA24 TX_EN
V19 reserved CRS
V20 TDI
w1 GND
w2 Vbowm
w3 Al12
w4 A8
W5 A7
w6 A6
w7 A3
w8 NC
w9 GPIA17 IRQ13 GPOA17 EVNT1 CLKO
W10 BMO GPIC14 GPOC14 EVNT2
wiil GPIA10 IRQ5 GPOA10 TORFS
w12 GPIA7 IRQ7 GPOA7 TOTFS
w13 GPIA3 IRQ8 GPOA3 T1RD
w14 GPIA1 IRQ10 GPOA1 TITFS
w15 GPID4 GPOD4 TXD2 reserved
W16 GPIA27 IRQ18 GPOA27 RXD3 reserved
w17 GPIA19 IRQ19 GPOA19 TXD1
wis GPIA23 IRQ23 GPOA23 TXCLK or REFCLK
w19 GPIA26 IRQ26 GPOA26 RX_ER
W20 H8BIT reserved MDC
Y1 Vbpwm
Y2 GND
Y3 A9
Y4 Al
Y5 A0
Y6 A4
Y7 BA1
Y8 reserved l NMI reserved
Y9 BM1 GPIC15 GPOC15 EVNT3
Y10 GPIA11 | IRQ4 GPOA11 TORCK
Y11 GPIA9 GPOA9 TORD
Y12 GPIAG GPOA6 TOTD
Y13 GPIA5 | IRQO GPOA5 TIRCK

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Table 1. MSC7118 Signals by Ball Designator (continued)

Electrical Characteristics

Signal Names

Software Controlled

Hardware Controlled

Number
End ofReset GTlljsfgitl)tl)ed lg:gt;llj:(: GPO Enabled Primary Alternate
Y14 GPIA2 IRQ9 GPOA2 T1TCK
Y15 GPIA29 IRQ16 GPOA29 TXD3 reserved
Y16 GPID5 GPOD5 RXCLK reserved
Y17 GPIA20 IRQ20 GPOA20 TXDO
Y18 GPIA21 IRQ21 GPOA21 RXD1
Y19 GND
Y20 GPIA25 ‘ IRQ25 | GPOA25 RX_DV or CRS_DV

2

Electrical Characteristics

This document contains detailed information on powesitterations, DC/AC electricaharacteristics, and AC timing
specifications. For additi@h information, see th®ISC711x Reference Manual

2.1

Maximum Ratings

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 V pp).

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

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Electrical Characteristics
Table 2 describes the maximum electl ratings for the MSC7118.

Table 2. Absolute Maximum Ratings

Rating Symbol Value Unit

Core supply voltage Vppe 15 \%
Memory supply voltage Vppm 4.0 \%
PLL supply voltage VppPLL 15 \Y
1/0 supply voltage Vppio -0.2t0 4.0 \Y
Input voltage VN (GND -0.2) t0 4.0 \%
Reference voltage VREE 4.0 \Y
Maximum operating temperature T; 105 T
Minimum operating temperature Ta -40 T
Storage temperature range Tste —55to +150 T
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 3.1, Thermal Design Considerations includes a formula for computing the chip junction temperature (T).

2.2 Recommended Operating Conditions

Table 3 lists recommended operating conditions. Proper device operation outside of these conditionsisantaegl.

Table 3. Recommended Operating Conditions

Rating Symbol Value Unit

Core supply voltage Vppe 1.14t01.26 \Y
Memory supply voltage Vppwm 2.3810 2.63 \%
PLL supply voltage VpppLL 1.14t01.26 \Y
1/0 supply voltage Vppio 3.14 t0 3.47 \Y
Reference voltage VREeF 1.19t01.31 \Y
Operating temperature range T, maximum: 105 T
Ta minimum: —40 T

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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2.3

Electrical Characteristics

Thermal Characteristics

Table 4 describes thermal characteristicstod MSC7118 for the MAP-BGA package.

Table 4. Thermal Characteristics for MAP-BGA Package

MAP-BGA 17 X 17 mm?®

Characteristic Symbol . Unit
4 Natural 200 ft/min
Convection (2 m/s) airflow
Junction-to-ambient!: 2 RoJa 39 31 T/
Junction-to-ambient, four-layer board®: 3 RoJa 23 20 T
Junction-to-board?* Ress 12 TW
Junction-to-case® Rasc 7 TW
Junction-to-package-top® Yt 2 CTIW
Notes: 1.  Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.
2. Per SEMI G38-87 and JEDEC JESD51-2 with the single layer board horizontal.
3. Per JEDEC JESD51-6 with the board horizontal.
4.  Thermal resistance between the die and the printed circuit board per JEDEC JESD 51-8. Board temperature is measured on
the top surface of the board near the package.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method
1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction temperature

per JEDEC JESD51-2.

Section 3.1, Thermal Design Consideratiorxplains these characteristics in detail.

2.4

DC Electrical Characteristics

This section describes the DC electrical characteristics for the MSC7118.

Note: The leakage current is measured for mahvoltage values must vary inetisame direction (for example, batgp o
andVppc vary by +2 percent or both vary by —2 percent).
Table 5. DC Electrical Characteristics
Characteristic Symbol Min Typical Max Unit
Core and PLL voltage Vppe 1.14 1.2 1.26 \Y
VoopLL
DRAM interface I/0 voltage® Vbpm 2.375 2.5 2.625 \Y
/0 voltage Vbbio 3.135 3.3 3.465 v
DRAM interface I/O reference voltage? VRer 0.49 X Vpppm 1.25 0.51 X Vppm \
DRAM interface I/O termination voltage® VTT Vger — 0.04 VREr VRer + 0.04 \
Input high CLKIN voltage ViHcLK 2.4 3.0 3.465 \Y
DRAM interface input high I/O voltage Vium Vgeg + 0.28 Voom Vppm + 0.3 \Y
DRAM interface input low I/O voltage ViLm -0.3 GND Vgep—0.18 \
Input leakage current, V,y = Vppio IIN -1.0 0.09 1 HA
Vger input leakage current lVREF — — 5 HA

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Table 5. DC Electrical Characteristics (continued)

Characteristic Symbol Min Typical Max Unit

Tri-state (high impedance off state) leakage current, loz -1.0 0.09 1 HA
Vin = Vopio

Signal low input current, V, = 0.4V I -1.0 0.09 1 pA
Signal high input current, V| =2.0V Iy -1.0 0.09 1 HA
Output high voltage, loy = —2 mA, except open drain pins VoH 2.0 3.0 —

Output low voltage, lo =5 mA VoL — 0 0.4

Typical power at 300 MHz® P — 324.0 — mw

Notes:

1.  The value of Vppy at the MSC7118 device must remain within 50 mV of Vppy at the DRAM device at all times.

2. VRrgr must be equal to 50% of Vppy and track Vppy, variations as measured at the receiver. Peak-to-peak noise must not
exceed 2% of the DC value.

3. Vyrisnot applied directly to the MSC7118 device. Itis the level measured at the far end signal termination. It should be equal

to Vggg. This rail should track variations in the DC level of Vggg.

4.  Output leakage for the memory interface is measured with all outputs disabled, 0 V < Vout < Vppwm-
5. The core power values were measured.using a standard EFR pattern at typical conditions (25C, 300 MHz, 1.2 V core).

Table6 lists the DDR DRAM capacitance.

Table 6. DDR DRAM Capacitance

Parameter/Condition Symbol Max Unit

Input/output capacitance: DQ, DQS Co 30 pF
Delta input/output capacitance: DQ, DQS Coio 30 pF
Note: These values were measured under the following conditions:

*Vppm =25V £0.125V

o f=1MHz

«Tp=25°C

* Vourt = Vppm/2

* Vour (peak to peak) = 0.2 V

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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2.5 AC Timings

This section presents timing diagrams and specifications for individual signals and p@ailigiputs and inputs. All AC
timings are based on a 30 pF load;ept where noted otherwise, and alb@ransmission line. For any additional pF, use the
following equations to compute the delay:

— Standard interface: 2.45 + (0.0845,,,9) NS
— DDR interface: 1.6 + (0.002 C,59 NS

2.5.1 Clock and Timing Signals

The following tables describe clock signal characterisTiable 6 shows the maximum frequency values for internal (core,
reference, and peripherals) and exteraakQ) clocks. You must ensure that maximérequency values are not exceeded (see
Section 2.5.2 for the allowable ranges when using the PLL).

Table 6. Maximum Frequencies

Characteristic Maximum in MHz
Core clock frequency (CLOCK) 300
External output clock frequency (CLKO) 75
Memory clock frequency (CK, &) 150
TDM clock frequency (TXxRCK, TxXTCK) 50

Table 7. Clock Frequencies in MHz

Characteristic Symbol Min Max

CLKIN frequency FeLkin 10 100
CLOCK frequency Fcore — 300
CK, CK frequency Fck — 150
TDMxRCK, TDMxTCK frequency Fromek — 50
CLKO frequency Fcko — 75
AHB/IPBus/APB clock frequency Fack — 150
Note: The rise and fall time of external clocks should be 5 ns maximum

Table 8. System Clock Parameters

Characteristic Min Max Unit
CLKIN frequency 10 100 MHz
CLKIN slope — 5 ns
CLKIN frequency jitter (peak-to-peak) — 1000 ps
CLKO frequency jitter (peak-to-peak) — 150 ps
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2.5.2 Configuring Clock Frequencies

This section describes important requirements for configuliock frequencies in the MSC7118 device when using the PLL
block. To configure the device clocking, you must pragfaur fields in the Clock Control Register (CLKCTL):

* PLLDVF field Specifies the PLL division factor (PLLD\A#1) to divide the input clock frequenEy, kN The output
of the divider block is the input to the multiplier block.

e PLLMLTF field Specifies the PLL multiplication factor (PLLMLTF + 1). The output from the multiplier blodhkeis t

loop frequency Foop
* RNG field Selects the available PLL frequency range {gtd; either f oop When the RNG bit is set (1) of §op/2
when the RNG bit is cleared (0).

* CKSEL field Selects E kin: Fyvcos of Ryco/2 as the source for the core clock.

There are restrictions on the frequency range permitted at the beginning of the multiplicgibongiohe PLL that affectie
allowable values for the PLLDVF and PLLMETields. The following sections define these restrictions and provide guidelines
to configure the device clocking when using the PLLfeR& the Clock and Power Management chapter iMBE711x
Reference Manudbr details on the clock programming model.

2521 PLL Multiplier Restrictions

There are two restrictions for correct usage of the PLL block:
e The input frequency to the PLL multiplier block (that is, the output of the djvidest be in the range 10-25 MHz.
e The output frequency of the PLL multiplier must be in the range 266-532 MHz.

When programming the PLL for a desired output frequenimgubke PLLDVF, PLLMLTF, and RNG fields, you must meet
these constraints.

25.2.2 Input Division Factors and Corresponding CLKIN Frequency Range
The value of the PLLDVF field determines the allowabl&IN frequency range, as shownTiable 9.

Table 9. CLKIN Frequency Ranges by Divide Factor Value

Fiz:;jl_\?;/l':e Inp'li;i)tl(\)/:de CLKIN Frequency Range Comments
0x00 1 10 to 25 MHz Input Division by 1
0x01 2 20 to 50 MHz Input Division by 2
0x02 3 30 to 75 MHz Input Division by 3
0x03 4 40 to 100 MHz Input Division by 4
0x04 5 50 to 100 MHz Input Division by 5
0x05 6 60 to 100 MHz Input Division by 6
0x06 7 70 to 100 MHz Input Division by 7
0x07 8 80 to 100 MHz Input Division by 8
0x08 9 90 to 100 MHz Input Division by 9
0x09 10 100 MHz Input Division by 10
Note: The maximum CLKIN frequency is 100 MHz. Therefore, the PLLDVF value must be in the range from 1-10.
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25.2.3 Multiplication Factor Range
The multiplier block output frequency ranges depend on the divided input obagleficy as shown ifeble 10.

Table 10. PLLMLTF Ranges

Multiplier Block (Loop) Output Range Minimum PLLMLTF Value  Maximum PLLMLTF Value
266 < [Divided Input Clock x (PLLMLTF + 1)] <532 MHz 266/Divided Input Clock 532/Divided Input Clock
Note: This table results from the allowed range for Fy 4op. The minimum and maximum multiplication factors are dependent on the
frequency of the Divided Input Clock.

25.2.4 Allowed Core Clock Frequency Range

The frequency delivered to tlsere, extended core, and peripherals depentiseoralue of the CLKCTRL[RNG] bit as shown
in Table 11.

Table 11. F,., Frequency Ranges

CLKCTRL[RNG] Value Allowed Range of F ¢,
1 266 < Fy¢o < 532 MHz
0 133 < Fygo < 266 MHZ
Note: This table results from the allowed range for Fy¢,, which is F| oop modified by CLKCTRL[RNG].

This bit along with the CKSEL determines the frequency range of the core clock.

Table 12. Resulting Ranges Permitted for the Core Clock

Resulting Allowed Range
CLKCTRL[CKSEL] | CLKCTRL[RNG] Division 9 Comments
of Core Clock
Factor
11 1 1 266 < core clock < 300 MHz Limited by maximum core
frequency
11 0 2 133 < core clock < 266 MHz Limited by range of PLL
01 1 2 133 < core clock < 266 MHz Limited by range of PLL
01 0 4 66.5 < core clock < 133 MHz Limited by range of PLL
Note: This table results from the allowed range for Foyt, which depends on clock selected via CLKCTRL[CKSEL].

2.5.25 Core Clock Frequency Range When Using DDR Memory

The core clock can also be limited by the frequency range of the DDR devices in the $gbterti3 summarizes this
restriction.

Table 13. Core Clock Ranges When Using DDR

DDR 200 (PC-1600) 83-100 MHz 166 < core clock <200 MHz Core limited to 2 x maximum DDR frequency
DDR 266 (PC-2100) 83-133 MHz 166 < core clock < 266 MHz Core limited to 2 x maximum DDR frequency
DDR 333 (PC-2600) 83-150 MHz 166 < core clock < 300 MHz Core limited to 2 x maximum DDR frequency

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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2.5.3 Reset Timing

The MSC7118 device has several inputs to the reset logic. All MSC7118 reset sources todtedaset controller, which
takes different actions depending on the source of the resete3ét status register indicates the most recent sourceséo ca
a resetTable 14 describes the reset sources.

Table 14. Reset Sources

Name Direction Description
Power-on reset Input Initiates the power-on reset flow that resets the MSC7118 and configures various attributes of the
(PORESET) MSC7118. On PORESET, the entire MSC7118 device is reset. SPLL and DLL states are reset,

HRESET is driven, the SC1400 extended core is reset, and system configuration is sampled. The
system is configured only when PORESET is asserted.

External Hard Input/ Output Initiates the hard reset flow that configures various attributes of the MSC7118. While HRESET is

reset (HRESET) asserted, HRESET is an open-drain output. Upon hard reset, HRESET is driven and the SC1400
extended core is reset.

Software Internal When the MSC7118 watchdog count reaches zero, a software watchdog reset is signalled. The

watchdog reset enabled software watchdog event then generates an internal hard reset sequence.

Bus monitor Internal When the MSC7118 bus monitor count reaches zero, a bus monitor hard reset is asserted. The

reset enabled bus monitor event then generates an internal hard reset sequence.

JTAG EXTEST, Internal When a Test Access Port (TAP) executes an EXTEST, CLAMP, or HIGHZ command, the TAP logic

CLAMP, or asserts an internal reset signal that generates an internal soft reset sequence.

HIGHZ command

Table 15 summarizes the reset actions that occur mesult of the different reset sources.

Table 15. Reset Actions for Each Reset Source

Power-On Reset Hard Reset Soft Reset
(PORESET) (HRESET) (SRESET)
Reset Action/Reset Source External or
Internal (Software JTAG Command:
External only EXTEST, CLAMP,
Watchdog or Bus
- or HIGHZ
Monitor)
Configuration pins sampled (refer to Section 2.5.3.1 for Yes No No
details).
PLL and clock synthesis states Reset Yes No No
HRESET Driven Yes Yes No
Software watchdog and bus time-out monitor registers Yes Yes Yes
Clock synthesis modules (STOPCTRL, HLTREQ, and Yes Yes Yes
HLTACK) reset
Extended core reset Yes Yes Yes
Peripheral modules reset Yes Yes Yes

25.3.1 Power-On Reset (PORESET ) Pin

AssertingPORESET initiates the power-on reset floRORESET must be asserted externally for at leasCILBIN cycles after
external power to the MSC7118 reaches at least 243
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2.5.3.2 Reset Configuration

The MSC7118 has two mechanisms for writing the reset configuration:
e From a host through the host interface (HDI16)
«  From memory through théC interface

Five signal levels (se@hapter 1 for signal description details) are sampledP@RESET deassertion to define the boot and
operating conditions:

s BM[0-1]
« SWTE
« H8BIT
« HDSP

2.5.3.3 Reset Timing Tables

Table 16 andFigure 4 describe the reset timing for a reset configuration write.

Table 16. Timing for a Reset Configuration Write

No. Characteristics Expression Unit
1 Required external PORESET duration minimum 16/Fcikin clocks
2 Delay from PORESET deassertion to HRESET deassertion 521/FcLkin clocks
Note: Timings are not tested, but are guaranteed by design.
I < ) | I
| ! '
PORESET \
Input | | Configuration Pins
are sampled
I |
Internal

HRESET |
Outpu(l/0) |

|
|
|
PORESET |
|
|
|
|

|A
|‘

Figure 4. Timing Diagram for a Reset Configuration Write
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DDR DRAM Controller Timing

This section provides the AC electricdlaracteristics for the DDR DRAM interface.

254

2541

DDR DRAM Input AC Timing Specifications

Table 17 provides the input AC timing specifications for the DDR DRAM interface.

Table 17. DDR DRAM Input AC Timing

No. Parameter Symbol Min Max Unit
— AC input low voltage Vi — Vgee—0.31 \Y
— AC input high voltage ViH Vgeg + 0.31 Vppm + 0.3 \Y

201 Maximum Dn input setup skew relative to DQSn input — — 900 ps

202 Maximum Dn input hold skew relative to DQSn input — — 900 ps

Notes: 1.  Maximum possible skew between a data strobe (DQSn) and any corresponding bit of data (D[8n + {0...7}] if 0 < n < 7).
2. See Table 18 for tck value.
3. Dn should be driven at the same time as DQSn. This is necessary because the DQSn centering on the DQn data tenure is
done internally.

Note: DQS centering is done internally. _>

N e Y
@ e
. oo o K
+(an)

L»

Figure 5. DDR DRAM Input Timing Diagram

2.5.4.2 DDR DRAM Output AC Timing Specifications

Table 18 andTable 19 list the output AC timing specifications and measurement conditions for the DDR DRAM
interface.

Table 18. DDR DRAM Output AC Timing

No. Parameter Symbol Min Max Unit
200 | CK cycle time, (CK/CK crossing)® tek
* 100 MHz (DDR200) 10 — ns
* 150 MHz (DDR300) 6.67 — ns
204 | An/RAS/CAS/WE/CKE output setup with respect to CK tDDKHAS 0.5 x tck — 1000 — ps
205 | An/RAS/CAS/WE/CKE output hold with respect to CK tDDKHAX 0.5 x tck — 1000 — ps
206 | CSn output setup with respect to CK tbDKHCS 0.5 x tck — 1000 — ps
207 | CSn output hold with respect to CK tDDKHEX 0.5 x tck — 1000 — ps
208 |CK to DQSN? tDDKHMH -600 600 ps
MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7
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Table 18. DDR DRAM Output AC Timing (continued)

No. Parameter Symbol Min Max Unit

209 | Dn/DQMn output setup with respect to DQSn3 tDDKHDS, 0.25 X tck — 750 — ps
tbpkLDs

210 Dn/DQMn output hold with respect to DQSn® tDDKHDX, 0.25 X tck — 750 — ps
tbpKLDX

211 | DQSn preamble start* tDDKHMP —0.25 X tey — ps

212 | DQSn epilogue end® tDDKHME -600 600 ps

Notes: 1.  All CK/CK referenced measurements are made from the crossing of the two signals 0.1 V.

2. tppkHmn can be modified through the TCFG2[WRDD] DQSS override bits. The DRAM requires that the first write data strobe
arrives 75-125% of a DRAM cycle after the write command is issued. Any skew between DQSn and CK must be considered
when trying to achieve this 75%-125% goal. The TCFG2[WRDD] bits can be used to shift DQSn by 1/4 DRAM cycle
increments. The skew in this case refers to an internal skew existing at the signal connections. By default, the CK/CK crossing
occurs in the middle of the control signal (An/RAS/CAS/WE/CKE) tenure. Setting TCFG2[ACSM] bit shifts the control signal
assertion 1/2 DRAM cycle earlier than the default timing. This means that the signal is asserted no earlier than 600 ps before
the CK/CK crossing and no later than 600 ps after the crossing time; the device uses 1200 ps of the skew budget (the interval
from —600 to +600 ps). Timing is verified by referencing the falling edge of CK. See Chapter 10 of the MSC711x Reference
Manual for details.

3. Determined by maximum possible skew between a data strobe (DQS) and any corresponding bit of data. The data strobe
should be centered inside of the data eye.

4. Please note that this spec is in reference to the DQSn first rising edge. It could also be referenced from CK(r), but due to
programmable delay of the write strobes (TCFG2[WRDD]), there pre-amble may be extended for a full DRAM cycle. For this
reason, we reference from DQSn.

5. All outputs are referenced to the rising edge of CK. Note that this is essentially the CK/DQSn skew in spec 208. In addition

there is no real “maximum” time for the epilogue end. JEDEC does not require this is as a device limitation, but simply for the
chip to guarantee fast enough write-to-read turn-around times. This is already guaranteed by the memory controller operation.

Figure 6 shows the DDR DRAM output timing diagram.

o —— Voo a—
CK — /\ /\ /N /N AN
| | | | |
Gy Gt
I 0 N R B B
RAS G ] R S S
Cﬁ Write AO NOOPi i i i i i
CKE | [ | [ | | | |
DQMn | | | | | | | |
| | | | | | |
BNV
DQSn : : | : : : : :
O M | @

Dn DO D1

_» ‘_API <—

Figure 6. DDR DRAM Output Timing Diagram
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Figure 7 provides the AC test load for the DDR DRAM bus.

Output —@ Zo=50Q O—\N\/\—VOUT
R, =50 Q

L

Figure 7. DDR DRAM AC Test Load

Table 19. DDR DRAM Measurement Conditions

Symbol DDR DRAM Unit
Vot VRer £0.31V v
VOUT2 0.5 x VDDM \Y

Notes: 1. Data input threshold measurement point.
2. Data output measurement point.

2.5.5 TDM Timing

Table 20. TDM Timing

No. Characteristic Expression Min Max Units
300 TDMxRCK/TDMXTCK TC 20.0 — ns
301 TDMxRCK/TDMXTCK High Pulse Width 04xTC 8.0 — ns
302 TDMxRCK/TDMXTCK Low Pulse Width 04xTC 8.0 — ns
303 TDM all input Setup time 3.0 — ns
304 TDMxRD Hold time 35 — ns
305 TDMXTFS/TDMXRFS input Hold time 2.0 — ns
306 TDMXTCK High to TDMXTD output active 4.0 — ns
307 TDMXTCK High to TDMXTD output valid — 14.0 ns
308 TDMXTD hold time 2.0 — ns
309 TDMXTCK High to TDMXTD output high impedance — 10.0 ns
310 TDMXTFS/TDMxRFS output valid — 135 ns
311 TDMXTFS/TDMxRFS output hold time 25 — ns
Notes: 1.  Output values are based on 30 pF capacitive load.
2. Inputs are referenced to the sampling that the TDM is programmed to use. Outputs are referenced to the programming edge
they are programmed to use. Use of the rising edge or falling edge as a reference is programmable. Refer to the MSC711x
Reference Manual for details. TDMXTCK and TDMxXRCK are shown using the rising edge.

TDMXRCK
I j:$
TDMxRD -~~~ -~ q
TDMXRFS

TDMXRFS (output) )

Figure 8. TDM Receive Signals
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TDMXTD - - -

TDMxRCK

TDMXTFS (output)

TDMXTFS (input)

Electrical Characteristics
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Figure 9. TDM Transmit Signals
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2.5.6

HDI16 Signals

Table 21. Host Interface (HDI16) Timing 2

3

No. Characteristics Expression Value Unit
40 Host Interface Clock period Tcore Note 1 ns
44a | Read data strobe minimum assertion width* 2.0x Tcore + 9.0 Note 11 ns
HACK read minimum assertion width
44b | Read data strobe minimum deassertion width* 1.5 % Tcore Note 11 ns
HACK read minimum deassertion width
44c | Read data strobe minimum deassertion width* after “Last Data Register” 2.5 % Tcore Note 11 ns
reads®®, or between two consecutive CVR, ICR, or ISR reads’
HACK minimum deassertion width after “Last Data Register” reads®®
45 Write data strobe minimum assertion width® 1.5 % Tcore Note 11 ns
HACK write minimum assertion width
46 Write data strobe minimum deassertion width®
HACK write minimum deassertion width after ICR, CVR and Data Register
writes® 2.5 X Teore Note 11 ns
47 Host data input minimum setup time before write data strobe deassertion®
Host data input minimum setup time before HACK write deassertion — 25 ns
48 Host data input minimum hold time after write data strobe deassertion®
Host data input minimum hold time after HACK write deassertion — 25 ns
49 Read data strobe minimum assertion to output data active from high
impedance?
HACK read minimum assertion to output data active from high impedance — 1.0 ns
50 Read data strobe maximum assertion to output data valid*
HACK read maximum assertion to output data valid (2.0x Tcogrg) + 8.0 Note 11 ns
51 Read data strobe maximum deassertion to output data high impedance®
HACK read maximum deassertion to output data high impedance — 9.0 ns
52 Output data minimum hold time after read data strobe deassertion?
Output data minimum hold time after HACK read deassertion — 1.0 ns
53 HCS[1-2] minimum assertion to read data strobe assertion” — 0.5 ns
54 HCS[1-2] minimum assertion to write data strobe assertion® — 0.0 ns
55 HCS[1-2] maximum assertion to output data valid (2.0x Tcorg) + 6.0 Note 11 ns
56 HCS[1-2] minimum hold time after data strobe deassertion® — 0.5 ns
57 HA[0—2], HRW minimum setup time before data strobe assertion? — 5.0 ns
58 HA[0-2], HRW minimum hold time after data strobe deassertion® — 5.0 ns
61 Maximum delay from read data strobe deassertion to host request (3.0xTcoRre) + 6.0 Note 11 ns
deassertion for “Last Data Register” read® > 10
62 Maximum delay from write data strobe deassertion to host request
deassertion for “Last Data Register” write%-810 (3.0 x Tcore) * 6.0 Note 11 ns
63 Minimum delay from DMA HACK (OAD=0) or Read/Write data
strobe(OAD=1) deassertion to HREQ assertion. (2.0x Tcore) +1.0 Note 11 ns
64 Maximum delay from DMA HACK (OAD=0) or Read/Write data
strobe(OAD=1) assertion to HREQ deassertion (5.0x Tcore) *+ 6.0 Note 11 ns
Notes: 1. Tcogrg = core clock period. At 300 MHz, Tcore = 3.333 ns.
2. Inthe timing diagrams below, the controls pins are drawn as active low. The pin polarity is programmable.
3. Vpp=33Vz*0.15V;T;=-40Tto +105 T, C | =30 pF for maximum delay timings and C, = 0 pF for minimum delay timings.
4. The read data strobe is HRD/HRD in the dual data strobe mode and HDS/HDS in the single data strobe mode.
5.  For 64-bit transfers, the “last data register” is the register at address 0x7, which is the last location to be read or written in data
transfers. This is RX0/TXO0 in the little endian mode (HBE = 0), or RX3/TX3 in the big endian mode (HBE = 1).
6. This timing is applicable only if a read from the “last data register” is followed by a read from the RX[0-3] registers without first
polling RXDF or HREQ bits, or waiting for the assertion of the HREQ/HREQ signal.
7. This timing is applicable only if two consecutive reads from one of these registers are executed.
8.  The write data strobe is HWR in the dual data strobe mode and HDS in the single data strobe mode.
9. The data strobe is host read (%/HRD) or host write (HWR/HWR) in the dual data strobe mode and host data strobe
(HDS/HDS) in the single data strobe mode.
10. The host request is HREQ/HREQ in the single host request mode and HRRQ/HRRQ and HTRQ/HTRQ in the double host
request mode. HRRQ/HRRQ is deasserted only when HOTX fifo is empty, HTRQ/HTRQ is deasserted only if HORX fifo is full
11. Compute the value using the expression.
12. The read and write data strobe minimum deassertion width for non-"last data register” accesses in single and dual data strobe
modes is based on timings 57 and 58.
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Figure 10 andFigure 11 show HDI16 read signal timingigure 12 andFigure 13 show HDI16 write signal timing.
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Figure 10. Read Timing Diagram, Single Data Strobe
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Figure 14. Host DMA Read Timing Diagram, HPCR[OAD] = 0
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Figure 15. Host DMA Write Timing Diagram, HPCR[OAD] =0
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257  I1?°C Timing

Table 22. 12C Timing

Fast
No. Characteristic Unit
Min Max
450 SCL clock frequency 0 400 kHz
451 Hold time START condition (SCL clock period/2) — 0.3 — us
452 SCL low period (SCL clock period/2) — 0.3 — us
453 SCL high period (SCL clock period/2) — 0.1 — us
454 Repeated START set-up time (not shown in figure) 2 x 1/Fgck — us
455 Data hold time 0 — us
456 Data set-up time 250 — ns
457 SDA and SCL rise time — 700 ns
458 SDA and SCL fall time — 300 ns
459 Set-up time for STOP (SCL clock period/2) — 0.7 — us
460 Bus free time between STOP and START (SCL clock period/2) — 0.3 — us
Note: SDA set-up time is referenced to the rising edge of SCL. SDA hold time is referenced to the falling edge of SCL. Load capacitance
on SDA and SCL is 400 pF.
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|

I Data Byte
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Figure 16. | 2C Timing Diagram
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2.5.8 UART Timing

Table 23. UART Timing

No. Characteristics Expression Min Max Unit
— Internal bus clock (APBCLK) Fcore/2 — 150 MHz
— Internal bus clock period (1/APBCLK) TAPBCLK 6.67 — ns
400 | URXD and UTXD inputs high/low duration 16 X TappcLK 106.67 — ns
401 URXD and UTXD inputs rise/fall time — 5 ns
402 UTXD output rise/fall time — 5 ns

—>

UTXD, URXD
inputs L
(200) (00) >
400 > 400
N N "

Figure 17. UART Input Timing

@) — )

UTXD Output \ /

Figure 18. UART Output Timing

2.5.9 EE Timing

Table 24. EEO Timing

Number Characteristics Type Min
65 EEO input to the core Asynchronous 4 core clock periods
66 EEO output from the core Synchronous to core clock 1 core clock period
Notes: 1.  The core clock is the SC1400 core clock. The ratio between the core clock and CLKOUT is configured during power-on-reset.
2. Configure the direction of the EE pin in the EE_CTRL register (see the SC140/SC1400 Core Reference Manual for details.
3.

Refer to Table 1-11 on page 1-16 for details on EE pin functionality.

Figure 20 shows the signal behavior of tBE pin.

Figure 19. EE Pin Timing
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2.5.10 Event Timing

Table 25. EVNT Signal Timing

Number Characteristics Type Min
67 EVNT as input Asynchronous 1.5 x APBCLK periods
68 EVNT as output Synchronous to core clock 1 APBCLK period
Notes: 1. Referto Table 23 for a definition of the APBCLK period.
2. Direction of the EVNT signal is configured through the GPIO and Event port registers.
3. Refer to the signal chapter in the MSC711x Reference Manual for details on EVNT pin functionality.

Figure 20 shows the signal behavior of the EVNT pins.

Figure 20. EVNT Pin Timing

2.5.11 GPIO Timing

Table 26. GPIO Signal Timing 123

Number Characteristics Type Min
601 GPI*® Asynchronous 1.5 x APBCLK periods
602 GPO® Synchronous to core clock 1 APBCLK period
603 Port A edge-sensitive interrupt Asynchronous 1.5 x APBCLK periods
604 Port A level-sensitive interrupt Asynchronous 3 x APBCLK periods®
Notes: Refer to Table 23 for a definition of the APBCLK period.

1

2. Direction of the GPIO signal is configured through the GPIO port registers.

3. Referto Section 1.5 for details on GPIO pin functionality.

4. GPl data is synchronized to the APBCLK internally and the minimum listed is the capability of the hardware to capture data
into a register when the GPADR is read. The specification is not tested due to the asynchronous nature of the input and
dependence on the state of the DSP core. It is guaranteed by design.

The output signals cannot toggle faster than 75 MHz.

6. Level-sensitive interrupts should be held low until the system determines (via the service routine) that the interrupt is
acknowledged.

o

Figure 21 shows the signal behavior of t&®1/GPO pins.

Figure 21. GPI/GPO Pin Timing
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2.5.12 JTAG Signals

Table 27. JTAG Timing

All frequencies
No. Characteristics Unit
Min Max
700 TCK frequency of operation (1/(TC x 3) 0.0 40.0 MHz
Note: Tc = 1/CLOCK which is the period of the core clock. The TCK
frequency must less than 1/3 of the core frequency with an absolute
maximum limit of 40 MHz.
701 TCK cycle time 25.0 — ns
702 TCK clock pulse width measured at V), = 1.6 V 11.0 — ns
703 TCK rise and fall times 0.0 3.0 ns
704 Boundary scan input data set-up time 5.0 — ns
705 Boundary scan input data hold time 14.0 — ns
706 TCK low to output data valid 0.0 20.0 ns
707 TCK low to output high impedance 0.0 20.0 ns
708 TMS, TDI data set-up time 5.0 — ns
709 TMS, TDI data hold time 14.0 — ns
710 TCK low to TDO data valid 0.0 24.0 ns
711 TCK low to TDO high impedance 0.0 10.0 ns
712 TRST assert time 100.0 — ns
Note: All timings apply to OCE module data transfers as the OCE module uses the JTAG port as an interface.

TCK
(Input)

Figure 22. Test Clock Input Timing Diagram
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Figure 23. Boundary Scan (JTAG) Timing Diagram
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Figure 24. Test Access Port Timing Diagram
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Figure 25. TRST Timing Diagram
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3 Hardware Design Considerations

This section described various areas to consider witenporating the MSC7118 device into a system design.

3.1 Thermal Design Considerations

An estimation of the chip-junction temperafturg in °C can be obtained from the following:
TJ = TA+ (RGJAX PD) Eqn 1

where

T, = ambient temperature near the pack&gs (

Rgua = junction-to-ambient thermal resistan€é€/W)

Po = BnT * RBjo = power dissipatiom the package (W)
PinT = lbp X Vpp = internal power dissipation (W)

Pijo = power dissipated from device on output pins (W)

The power dissipation values for the MSC7118 are listalihe 4. The ambient temperature for the device is the air
temperature in the immediate vicinityathwould cool the device. The junction-ambient thermal resistances are JEDEC
standard values that provide a quick and easy estimatiorrofigdhperformance. There are two values in common usage: the
value determined on a single layer board and the value etitama board with two planes. The value that more closely
approximates a specific application depends on the power dessipabther components on the printed circuit board (PCB).
The value obtained using a single layer board is appropriatiglitly packed PCB configuratis. The value obtained using a
board with internal planes is more appropriatebfoards with low power dissipation (less than 0.02 W/ith natural
convection) and well separated components. Based on an estimation of junction temperature testhgithue, determine
whether a more detailed thermal analysis is required. Standard thermal management techniques can be used to maintain the
device thermal junction temperature below its maximumj Hppears to be too high, eithewer the ambient temperature or
the power dissipation of the chip.

You can verify the junction temperature imgasuring the case temperature usingalsfiameter thermocouple (40 gauge is
recommended) or an infrared temperature sensor on arsplo¢ device case. Use the following equation to determyine T

Ty=Tr+ (Yyrx Pp) Eqn. 2

where

T+ = thermocouple (or infrared) tem@mture on top of the packag€}
Y ;1= thermal characterization parametaz/{V)

Pp = power dissipation in the package (W)
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3.2 Power Supply Design Considerations

This section outlines the MSC7118 power considerations: power supply, power sequencing, power planes, decoupling, power
supply filtering, and power consumption. It also presents a recodedgrower supply design and options for low-power
consumption. For information on AQC electrical specifications and thermal characteristics, reféectoon 2.

3.2.1 Power Supply
The MSC7118 requires four input voltages, as showiraie 28.

Table 28. MSC7118 Voltages

Voltage Symbol Value
Core Vppe 1.2V
Memory Vbpm 25V
Reference VRer 125V
110 Vbbio 33V

You should supply the MSC7118 core voltage via a variable switching supply or reguktomtéor compatibility with
possible core voltage changes on future silicon revisions. The core voltage is supplie? Wifh5% and —10%) across,¥c
andGND and the 1/O section is supplied with 3.3 V (£ 10%) acrgss;& andGND. The memory and reference voltages supply
the DDR memory controller block. The memory voltage is supplied with 2.5 V acipsg #1dGND. The reference voltage
is supplied across perandGND and must be between 0.49/ppy and 0.51x Vppy. Refer to the JEDEC standard JESD8
(Stub Series Terminated Logic for 2.5 V@8I TL_2)) for memory voltage supply requirements.

3.2.2 Power Sequencing

One consequence of multiple power supplies is that the voltage rails ramp up at differevii@atpswer is initially applied
The rates depend on the power supply, the type of load orpeaart supply, and the way different voltages are derived. It is
extremely important to observe the power up and power doguesees at the board levelawoid latch-up, forward biasing

of ESD devices, and excessive currents, which all lead to severe device damage.

Note: There are five possible power-up/power-down sequence casesrskHfiour cases listed in the following sections are
recommended for new designs. The fifth case is not recotedefor new designs and must be carefully evaluated
for current spike risks based on actual information for the specific application.
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3.2.2.1 Case 1l

The power-up sequence is as follows:
1. Turn on the ¥po (3.3 V) supply first.
2. Turn on the ¥pc (1.2 V) supply second.
3. Turn on the Ypy (2.5 V) supply third.

4. Turn on the Yege(1.25 V) supply fourth (last).

The power-down sequence is as follows:
1. Turn off the \gge(1.25 V) supply first.
2. Turn off the \bppm (2.5 V) supply second.
3. Turn off the \bpc (1.2 V) supply third.

4. Turn of the \bp o (3.3 V) supply fourth (last).

Use the following guidelines:

Hardware Design Considerations

* Make sure that the time inteshMbetween the ramp-down ofb,o and \ppc is less than 10 ms.
+ Make sure that the time intervaltbeeen the ramp-up or ramp-down fopNc and \ppy is less than 10 ms for

power-up and power-down.

« Refer toFigure 26 for relative timing for power sequencing case 1.

Ramp-up

Voltage

<10 ms

<10 ms

Ramp-down

Time

Figure 26. Voltage Sequencing Case 1
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3.2.2.2 Case 2

The power-up sequence is as follows:
1. Turn on the ¥po (3.3 V) supply first.
2. Turn on the ¥pc (1.2 V) and \ppp (2.5 V) supplies simultaneously (second).
3. Turn on the ¥gp(1.25 V) supply last (third).

Note: Make sure that the time interval between the ramp-upsfidyand Vppc/Vppw is less than 10 ms.

The power-down sequence is as follows:
1. Turn off the \ggp(1.25 V) supply first.
2. Turn off the \bppm (2.5 V) supply second.
3. Turn off the \hpc (1.2 V) supply third.
4. Turn of the \bp o (3.3 V) supply fourth (last).

Use the following guidelines:
* Make sure that the time intehbetween the ramp-down fop¥,o and \Vppc is less than 10 ms.
*  Make sure that the time intervalttxeen the ramp-up or ramp-down fopMc and \Vppy is less than 10 ms for
power-up and power-down.
» Refer toFigure 27 for relative timing for Case 2.

4 Ramp-up Ramp-down

Voltage

<10 ms

Time
Figure 27. Voltage Sequencing Case 2
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3.2.2.3 Case 3

The power-up sequence is as follows:
1. Turn on the ¥po (3.3 V) supply first.

2. Turn on the ¥pc (1.2 V) supply second.
3. Turn on the Ypy (2.5 V) and \zege(1.25 V) supplies simultaneously (third).

Note: Make sure that the time interval between the ramp-upgfidyand \ppc is less than 10 ms.

The power-down sequence is as follows:
1. Turn off the \hpy (2.5 V) and \kge(1.25 V) supplies simultaneously (first).

2. Turn off the \hpc (1.2 V) supply second.
3. Turn of the \4p|o (3.3 V) supply third (last).

Use the following guidelines:
Make sure that the time inteivbetween the ramp-down fopl,o and Vppc is less than 10 ms.

Make sure that the time interval between the ramp-up or ramp-down timggerand Vphpy is less than 10 ms for

power-up and power-down.
» Refer toFigure 28 for relative timing for Case 3.

Ramp-down

Ramp-up

Voltage

<10 ms

<10 ms

Time
Figure 28. Voltage Sequencing Case 3
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3.2.24 Case 4
The power-up sequence is as follows:

1. Turn on the ¥po (3.3 V) supply first.

2. Turn on the Ypc (1.2 V), Vppm (2.5 V), and \kge(1.25 V) supplies simultaneously (second).
Note: Make sure that the time interval between the ramp-upgfidyand \ppc is less than 10 ms.
The power-down sequence is as follows:

1. Turn off the \hpc (1.2 V), Vrer(1.25 V), and Vpy (2.5 V) supplies simultaneously (first).
2. Turn of the \jp o (3.3 V) supply last.

Use the following guidelines:
* Make sure that the time interval between the ramp-up or ramp-down timgdgrand \ppy is less than 10 ms for

power-up and power-down.
Refer toFigure 29 for relative timing for Case 4.

Ramp-down

A
Ramp-up

Voltage

<10 ms

Time
Figure 29. Voltage Sequencing Case 4
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3.2.2.5 Case 5 (not recommended for new designs)

The power-up sequence is as follows:

1.
2.
3.
4,

Note:

Turn on the ¥po (3.3 V) supply first.

Turn on the ¥py (2.5 V) supply second.
Turn on the Ypc (1.2 V) supply third.

Turn on the Yep(1.25 V) supply fourth (last).

Make sure that the time interval between the ramp-upgfilyand \ppy is less than 10 ms.

The power-down sequence is as follows:

1.
2.
3.
4,

Turn off the \kgp(1.25 V) supply first.

Turn off the \bpc (1.2 V) supply second.
Turn off the \hppm (2.5 V) supply third.

Turn of the \ypio (3.3 V) supply fourth (last).

Use the following guidelines:

Voltage

Make sure that the time intexMbetween the ramp-down oo and \ppy is less than 10 ms.

Make sure that the time intervaltbeen the ramp-up or ramp-down fop ¥ and \ppy, is less than 2 ms for
power-up and power-down.

Refer toFigure 30 for relative timing for power sequencing case 5.

Ramp-down

Ramp-up

<2ms

<10 ms

Note:

Time
Figure 30. Voltage Sequencing Case 5

Cases 1, 2, 3, and 4 are recommended for system desggn®that use Case 5 may have large current spikes on
the Vppum supply at startup and is not recommended for mesigns. If a design uses case 5, it must accommodate
the potential current spikes. Verify risks related to current spikes using actual informattmn $pecific application.
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3.2.3 Power Planes

Each power supply pitvhpc, Vppyw, andVppp) should have a low-impedance path to the board power supplyGRH#Epin
should be provided with a low-impedance path to ground. The power supply pins driva distirps of logic on the device.
The MSC7118/ppc power supply pins should be bypassed to grawing decoupling capacitors. The capacitor leads and
associated printed circuit traces connecting to device power pir@\andhould be kept to less than half an inch per capacitor
lead. A minimum four-layer board thatmploys two inner layers as power a@D planes is recommended. Saeetion 3.5

for DDR Controller power guidelines.

3.2.4 Decoupling

Both the 1/O voltage and core voltage should be decouptexiiitching noise. For 1/0O decoupling, use standard capacitor
values of 0.01LF for every two to three voltage pins. For core voltagmodpling, use two levels of decoupling. The first level
should consist of a 0.01 pF high frequency capacitor witteléeetive series resistance (ESR) and effective series inductance
(ESL) for every two to three voltage pins. The second decoupling level should consisbofkitemtalum decoupling
capacitors, one 10F and one 47F, (with low ESR and ESL) mounted as closely as possible to the MSC7118 voltage pins.
Additionally, the maximum drop between the power supply and the B@Pedshould be 15 mV at 1 A.

3.2.5 PLL Power Supply Filtering

The MSC7118/ppp . power signal provides power to the clock generation Fo ensure stability of the internal clock, the

power supplied to this pin should be filtered with capacitors that have low and higmfrediltering characteristic&/ppp; |

can be connected topyc through a 22 resistor. \4gp | can be tied directly to theND plane. A circuit similar to the one

shown inFigure 31 is recommended. The PLL loop filter should be placed as closely as possiblgggthepin (which are

located on the outside edge of the silicon package) to minimize noise coupled from nearby circuits.The 0.01 pF capacitor should
be closest t&/ppp |, followed by the 0.1 pF capacitoretiO pF capacitor, and finally theC®resistor to/ppc. These traces

should be kept short.

2Q

Vope o—/AMA\ T T T 0O VpppLL

10 pF |0.1 ?F 0.01 pF

Figure 31. PLL Power Supply Filter Circuits

3.2.6 Power Consumption

You can reduce power consumption in your design by confgdhie power consumption of the following regions of the device:
+ Extended cordUse the SC1400 Stop and Wait modes by issustgpmor wait instruction.
e Clock synthesis modulBisable the PLL, timer, watchdog, or DDR clocks or disableCth€O pin.
*  AHB subsystenkreeze or shut down the AHB subsystem using the GPSCTL[XBR_HRQ] bit.
* Peripheral subsysterialt the individual on-device peripherals suhthe DDR memory controller, HDI16, TDM,
UART, I°C, and timer modules.

For details, see the “Clocks and Power Management” chapter BfS8F11x Reference Manual
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3.2.7 Power Supply Design

One of the most common ways to derive power is to use either a simple fixed or adjustablediratorr For the system 1/O
voltage supply, a simple fixed 3.3 V supply can be used. However, a separate adjustableglifetar seipply for the core
voltage \ppc should be implemented. For the memory power supmwulagors are available that take care of all DDR power

requirements.
Table 29. Recommended Power Supply Ratings

Supply Symbol Nominal Voltage Current Rating
Core Vppe 1.2V 1.5 A per device
Memory Voom 25V 0.5 A per device
Reference VRer 125V 10 pA per device
110 Vppio 3.3V 1.0 A per device

3.3 Estimated Power Usage Calculations

The following equations permit estimated power usage to balatd for individual design conditions. Overall power is
derived by totaling the power used by each of the major subsystems:

ProtaL= Pcoret PperipHERALS PpDRIO * Pio * PLEAKAGE Eqn. 3
This equation combines dynamic and static power. Bym@ower is determined using the generic equation:
CxV2x Fx 103 mw Eqn. 4

where,
C = load capacitance in pF
V = peak-to-peak voltage swing in V
F = frequency in MHz

3.3.1 Core Power

Estimation of core power is straightforward. It uses thege dynamic power equation and assumes that the core load
capacitance is 750 pF, core voltage swing is 1&hd,the core frequency is 300 MHz. This yields:

Pcore= 750 pFx (1.2 V¥ x 300 MHzx 1073 = 324.0 mW Eqn. 5

This equation allows for adjustments to voltage and frequency if necessary.
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3.3.2 Peripheral Power

Peripherals include the DDR memoryntmller, DMA controller, HDI16, TDM, UART, timers, GPIOs, and th€ imodule.
Basic power consumption by each module is assumed te samthe and is computed byngsthe following equation which
assumes an effective load of 20 pF, core voltage switig2d¥, and a switching frequency of 100 MHz. This yields:

PpERIPHERAL= 20 pFx (1.2 V¥ x 150 MHzx 1073 = 4.32 mW per peripheral Eqn. 6

Multiply this value by the number of peripherals used in the application to computeaihgeripheral power consumption.

3.3.3 External Memory Power

Estimation of power consumption by the DDR memory system is lexripvaries based on overall system signal line usage,
termination and load levels, and switching rates. BecaudeDRememory includes terminatis external to the MSC7118
device, the 2.5 V power source provides the power for the terminatioch is a static value of 16 mA per signal driven high.
The dynamic power is computed, however, using a differential vadtapg of £0.200 V, yielding a peak-to-peak swing of 0.4
V. The equations for computing the DDR power are;

Pobrio = Pstatict Poynamic Eqn. 7
PstaTic= (unused pinx % driven high)x 16 mAx 2.5V Eqgn. 8
Poynamic = (pin activity value)x 20 pFx (0.4 V¥ x 300 MHzx 1073 mw Eqn. 9

pin activity value = (active data lines% activityx % data switching) + (active address line$s6 activity) Eqgn. 10

As an example, assume the following:
unused pins = 16 (DDR uses 16-pin mode)
% driven high = 50%
active data lines = 16
% activity = 60%
% data switching = 50%
active address lines = 3

In this example, the DDR memory power consumption is:

Poprio = (16 x 0.5)x 16x 2.5) + (((16x 0.6% 0.5) + (3x 0.6))x 20x (0.4F x 300x 103 =326.3mwW  Eqn. 11

3.34 External 1/0O Power

The estimation of the I/O power is similar to the computatitthe peripheral power estimates. The power consumption per
signal line is computed assuming a maximum load of 20 pHtageoswing of 3.3 V, and a switching frequency of 25 MHz,
which yields:

Pio = 20 pFx (3.3 V¥ x 25 MHzx 1073 = 5.44 mW per /O line Eqgn. 12

Multiply this number by the number of I/O signal lines used in the application design poiteothe total I/O power.

Note: The signal loading depends on the board routing. For sgsising a single DDR device, the load could be as low as
7 pF.

3.3.5 Leakage Power

The leakage power is for all power supplies combined atcifsptemperature. The value is temperature dependent. The
observed leakage value at room temperature is 64 mW.
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3.3.6 Example Total Power Consumption

Using the examples in this section and assuming four peaigrend 10 I/O lines active, a total power consumption value is
estimated as the following:

ProTaL= 324.0 + (4x 4.32) + 326.3 + (10« 5.44) + 64 = 784.98 mW Eqn. 13

3.4 Reset and Boot

This section describes the recommendations for configuring the MSC7118 at reset and boot.

341 Reset Circuit

HRESET is a bidirectional signal and, if driven as an input, shoeldriven with an open collector or open-drain device. For
an open-drain output suchARESET, take care when driving many buffers that implement input bus-hold circuitry. The
bus-hold currents can cause enough voltage drop across the pesigipr to change the logio/k to low. Either a smaller
value of pull-up or less current loading from the bus-holdedsiovercomes this issue. To avoid exceeding the MSC7118 output
current, the pull-up value should not be too small (&2ill-up resistor is used in the MSC711xADS reference design).

3.4.2 Reset Configuration Pins

Table 30 shows the MSC7118 reset configuration signals. Thesalsi are sampled at the deassertion (rising edge) of
PORESET. For details, refer to the Reset chapter oM®C711x Reference Manual

Table 30. Reset Configuration Signals

Signal Description Settings
BM[3-0] Determines boot mode. See Table 31 for details.
SWTE Determines watchdog functionality. 0 Watchdog timer disabled.
1 Watchdog timer enabled.
HDSP Configures HDI16 strobe polarity. 0 Host Data strobes active low.
1 Host Data strobes active high.
H8BIT Configures HDI16 operation mode. 0 HDI16 port configured for 16-bit operation.
1 HDI16 port configured for 8-bit operation.
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Table 31. Boot Mode Source Selection

BM[3-0] Boot Input Clock C]qck PLL | CKSEL RNG Core Clock Comments
Port Frequency Divide Bit Frequency
HDI Boot Modes
0000 HDI16 < Frmax N/A N/A 00 0 < Frmax Not clocked by the PLL.
Can boot as 8- or 16-bit HDI.
0101 HDI16 22.2-25 MHz 1 12 11 1 266-300 MHz Can boot as 8- or 16-bit HDI.
0010 HDI16 25-33.3 MHz 2 32 01 1 200-266 MHz
0111 HDI16 33-66 MHz 3 12 11 1 132-264 MHz
0100 HDI16 44.3-50 MHz 2 12 11 1 266-300 MHz
SPI Boot Modes - Using HA3, HCS2, BM3, BM2 Pins
1000 SPI (SW) < Frmax N/A N/A 00 0 < Frmax The boot program automatically
1001 SPI(SW) | 15.6-25 MHz 1 17 11 0 133-212.5 MHz | determines whether EEPROM
1010 SPI (SW) 33-50 MHz 2 16 11 0 132200 MHz | ©OF Flash memory.
1011 SPI (SW) 44.3-75 MHz 3 18 11 0 133-225 MHz
SPI Boot Modes - Using URXD, UTXD, SCL, SDA Pins
1100 SPI (SW) < Frmax N/A N/A 00 0 < Frmax Boots through different set of
pins.
I°C Boot Modes
0001 1°c < 100 MHz N/A N/A 00 0 <100 MHz Not clocked by the PLL.
I2C is limited to a maximum bit
rate of 400 Kbps. With a clock
divider of 128, this limits the
maximum input clock frequency
to 100 MHz.
Reserved
0011 Reserved — — — — — — —
0110 Reserved — — — — — — —
1101 Reserved — — — — — — —
1110 Reserved — — — — — — —
1111 Reserved — — — — — — —
Notes: 1.  The clock divider determines the value used in the clock module CLKCTRL[PLLDVF] field.

2. The clock multiplier determines the value used in the clock module CLKCTRL[PLLMLTF] field.
3. Fmax is determined by the maximum frequency of the peripheral and of the SC1400 core as specified in the data sheet.

3.4.3

Boot

After a power-on reset, the PLL is bypassed and the device is directly clocked frobKtRepin. Thus, the device operates

slowly during the boot process. After the boot program isddai can enable the PLL and sthe device operating at a higr
speed. The MSC7118 can boot from an external hostghrthe HDI16 or download a user program through4@epbrt. The
boot operating mode is set by configuring BM{0-3] signals sampled at the rising edgeeORESET, as shown irmable 31.

See theMSC711x Reference Manuar details of boot program operation.

3431

e Operate in Non-DMA mode.
e Operate in polled mode on the device side.

HDI16 Boot
If the MSC7118 device boots from an external hosiugh the HDI16, the port is configured as follows:

e Operate in polled mode on the external host side.

«  External host must write four 16-bit values at a time with the first word as the mufitaigt and the fourth word as
the least significant.
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When booting from a power-on reset, the HDI16 is additionally configurable aw$ollo
e 8- or 16-bit mode as specified by tHeBIT pin.
« Data strobe as specified by tHBSP andHDDS pins.

These pins are sampled only on the deassertion of power-onDesag a boot from a hard reset, the configuration of these
pins is unaffected.

Note:  When the HDI16 is used for booting or other purposes, ibitle least significant bit and not the most significant bit
as for other DSP products.

3.4.3.2  1°C Boot

When the MSC7118 device is configured to boot from %b‘eport, the boot program configures the GPIO pinszf@r I
operation. Then the MSC7118 device initiates accesses ttCtmeddule, downloading data to the MSC7118 device. fbe |
interface is configured as follows:

« PLL is disabled and bypassed so that fi@rhodule is clocked with the IPBus clock.

« I%Cinterface operates in master mode and polling is used.

* EPROM operates in slave mode.

e Clock divider is set to 128.

* Address of slave during boot is 0xAO.

The IPBus clock is internally divided to generate the bit clock, as follows:
e CLKIN must be a maximum of 100 MHz
e PLL is bypassed.
e |PBus clock = CLKIN/2 is a maximum of 50 MHz.
 12C bit clock must be less than or equal to:
— IPBus clock/fC clock divider
— 50 MHz (max)/128
— 390.6 KHz

This satisfies the maximum clock rate requirement of 400 kbps fof@hiatierface. For details on the boot procedure, see the
“Boot Program” chapter of thelSC711x Reference Manual

3.4.3.3 SPI Boot

When the MSC7118 device is configured to boot from thep8R|) the boot program configures the GPIO pins for SPI
operation. Then the MSC7118 device initiates accesses to the SPI module, downloading data to the M@€&.1\tde

the SPI routines run in the boot ROM, the MSC7118 is alwagfigured as the SPI master. Booting through the SPI is
supported for serial EEPROM devices andasélash devices. When a READ_ID instruction is issued to the serial memory
device and the device returns a value of 0x00 or OxFF, thimes for accessing a serial EEPROM are used, at a maximum
frequency of 4 Mbps. Otherwise, the routines for accessingad Bsh are used, and they can run at faster speeds. Bigoting
performed through one of two sets of pins:

e Main set:.BM[2-3], HA3, andHCS2, which allow use of the PLL.
* Alternate setUTXD, URXD, SDA, andSCL, which cannot be used with the PLL.

In either configuration, an error during SPI boot is flagged ofE¥HeT3 pin. For details on the boot procedure, see the “Boot
Program” chapter of the1SC711x Reference Manual
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3.5

DDR Memory System Guidelines

MSC7118 devices contain a memory contralfet provides a glueless interface to external double data rate (DDR) SDRAM
memory modules with Class 2 Series Stub Termination Lo§i¥ 2SSTL_2). There are two termination techniques, as shown
in Figure 32 Technique B is the most popular termination technique.

Technique A

Technique B

Vit Vrr
Generator
Controller ‘
RS DDR DDR RT
e Bank Bank M
Address | SSTL_2 N N W
Command M- T M
s S
Chip Selects SSTL 2 W > N #\N\W/\r 3
Vi > g
bt Wi 3
RS RT =
Data M a2
Strobes | SSTL 2 v \N\MA’/\/ s
Mask - Vi M
i W
VREF
V7
Generator
Controller |
RS DDR DDR RT
v Bank Bank
Address | SSTL_2 > > N .M S
Command M‘Mﬁ‘ A ::
[©)
i vt
Chip Selects SSTL—Z,‘/W\, > sl 3
V\AN\[ | 2
il Ll
RS RT )
Data VWV 8_
Strobes | sSTL 2 %W W
Mask - Wk s
bl i

Figure 32. SSTL Termination Techniques

Figure 33illustrates the power wattage for the resistdypical values for the resistors are as follows:

« RS =22Q
« RT=24Q
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Driver

Vbbo RT

—:‘ i RS Receiver
— MW, >
—

Vss

Figure 33. SSTL Power Value

3.5.1 Vreg and V11 Design Constraints

V1t and Vkep are isolated power supplies at the same voltage, withel¥ a high current power source. This section outlines
the voltage supply design needs and goals:
*  Minimize the noise on both rails.
* Vg must track variation in thep£eDC offsets. Although they are isolated supplies, one possible solution is to use a
single IC to generate both signals.
» Both references should have minimal drift over temperature and source supply.
« Itis important to minimize the noise from coupling ontgg¥ as follows:
— Isolate \gkgg and shield it with a ground trace.
— Use 15-20 mm track.
— Use 20-30 mm clearance between other traces for isolating.
— Use the outer layer route when possible.

— Use distributed decoupling to localize transient currentsetndh path and decouplettvan inductance less than
3 nH.

e Max source/sink transient currents of up to 1.8 A for a 32-bit data bus.
* Use a wide island trace on the outer layer:

— Place the island at the end of the bus.

— Decouple both ends of the bus.

— Use distributed decolipg across the island.

— Place SSTL termination resistors inside the-i6land and ensure a good, solid connection.
* Place the ¥y regulator as closely as possible to the termination island.

— Reduce inductance and return path.

— Tie current sense pin at the midpoint of the island.

3.5.2 Decoupling

The DDR decoupling considerations are as follows:
« DDR memory requires significantly mobairst current than previous SDRAMSs.
e Inthe worst case, up to 64 drivers may be switching states.
« Pay special attention and decouple dite ICs per manufacturer guidelines.

+ Leverage ¥ island topology to minimize the number of capacitexuired to supply thieurst current needs of the
termination rail.

« See the Micron DesignLine publication entitl2dcoupling Capacitor Calculation for a DDR Memory Channel
(http://download.micron.com/pdf/pubs/designline/3Q00d411-4.pdf).

MSC7118 Low-Cost 16-bit DSP with DDR Controller Data Sheet, Rev. 7

Freescale Semiconductor 53



Hardware Design Considerations

3.5.3

General Routing

The general routing considerations for the DDR are as follows:

3.54

All DDR signals must be routed next to a solid reference:

— For data, next to solid ground planes.

— For address/command, power planes if necessary.

All DDR signals must be impedance controlled. This is system dependent, but typical value$@arehbo—

Minimize other cross-talk opportunities. As possible, mairdaleast a four times the trace width spacing between all
DDR signals to non-DDR signals.

Keep the number of vias to a minimumeiaminate additionastubs and capacitance.
Signal group routing priorities are as follows:

— DDR clocks.

— Route MVTT/MVREF.

— Data group.

— Command/address.

Minimize data bit jitter by trace matching.

Routing Clock Distribution

The DDR clock distribution considerations are as follows:

3.5.5

DDR controller supports six clock pairs:

— 2 DIMM modules.

— Up to 36 discrete chips.

For route traces as for any other differential signals:
— Maintain proper difference pair spacing.

— Match pair traces within 25 mm.

Match all clock traces to within 100 mm.

Keep all clocks equally loaded in the system.

Route clocks on inner critical layers.

Data Routing

The DDR data routing considerations are as follows:

Route each data group (8-bits data@S + DM) on the same layer. Avoid switching layers within a byte group.
Take care to match trace lengths, which is extremely important.

To make trace matching easier, let adjacent groups be routed on alternate critical layers.

Pin swap bits within a byte group to facilitate routing (discrete case).

Tight trace matching is recommended witthe DDR data group. Keep eachi8datum and its DM signal within +
25 mm of its respective strobe.

Minimize lengths acrosthe entire DDR channel:

— Between all groups maintain a delta of no more than 500 mm.

— Allows greater flexibility in the design for readjustments as needed.

DDR data group separation:

— If stack-up allows, keep DDR data groups away from the address and control nets.

— Route address and control on separate critical layers.

— If resistor networks (RNs) are used, attempteegkdata and command lines in separate packages.
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3.6 Connectivity Guidelines

This section summarizes the connections and special condgiatsas pull-up or pull-down resistors, for the MSC7118
device. Following are guidelines for signal groups and configuration settings:
* Clock and reset signals
— SWTE is used to configure the MSC7118 device and is sampled on the deassa?@RESET, so it should be
tied toVppc or GND either directly or through pull-up or pull-down resistors UPORESET is deasserted. After
PORESET, this signal can be left floating.

— BMJ[0-1] configure the MSC7118 device and are sampled BORESET is deasserted, so they should be tied to
Vppio Of GND either directly or through pull-up or pull-down resistors.

— HRESET should be pulled up.
+ Interrupt signals When usedRQ pins must be pulled up.
e HDI16 signals

— When they are configured for open-drain, HREQ/HREQ or HTRQ/HTRQ signals require a pull-up resistor.
However, these pins are also sampled at power-onteedetermine the HDI16 boot mode and may need to be
pulled down. When these pins must be pulled down on reset and pulled up otherwise, a buffer can be used with
theHRESET signal as the enable.

— When the device boots through the HDI16, H¥DS, HDSP andH8BIT pins should be pulled up or down,
depending on the required boot mode settings.

« 12C signals TheSCL andSDA signals, when programmed f&iQ, requires an external pull-up resistor.
« General-purpose /0 (GPIO) signal&n unused GPIO pin can be disconnected. After boot, program it as an output
pin.
e Other signals.
— TheTESTO pin must be connected to ground.
— TheTPSEL pin should be pulled up to enable debug access via the EONCE port and pulled down for boundary
scan.
— Pins labelled NO CONNECT (NC) must not be connected.
— When a 16-pin double data rate (DDR) interface is used,@hunused data pins should be no connects (floating)
if the used lines are terminated.
— Do not connecbBREQ to DONE (as you would for the MSC8101 device). Conre®NE to one of the EVNT
pins, andDBREQ to HRRQ.

4 Ordering Information

Consult a Freescale Semiconductor sales office or authorizebutist to determine product aiability and place an order.

. Core
Part Supply Voltage Package Type Pin Frequency Solder Spheres Order Number
Count
(MHz)
MSC7118 1.2V core Molded Array Process-Ball Grid 400 300 Lead-free MSC7118VM1200
2.5V memory Array (MAP-BGA)
3.3VI/O Lead-bearing MSC7118VF1200
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5 Package Information

[
&1 INOEX 7] E I—C——| Notes:

AR EA——\ 400K -m — 1. All dimensions in millimeters.

2. Dimensioning and tolerancing

w | per ASME Y14.5M-1994.
| . .
SEATING Maximum solder ball diameter
& | - A PLANE Ameasured parallel to Datum A.

//5\\ Apatum A, the seating plane, is
determined by the spherical

crowns of the solder balls.
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top surface of package.
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Figure 34. MSC7118 Mechanical Information, 400-pin MAP-BGA Package

6 Product Documentation

e MSC711x Reference ManydSC711xRM). Includes functional descriptions of the extended cores and all the
internal subsystems including configuration and programming information.

* Application NotesCover various programming topics relatedh® StarCore DSP core and the MSC7118 device.

* SC140/SC1400 DSP Core Reference MarCavers the SC140 and SC1400 core architecture, control registers, clock
registers, program control, and instruction set.
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Revision History

Table 32provides a revision history for this data sheet.

Table 32. Document Revision History

iptions

Revision Date Description

0 Sep. 2005 Initial public release.

1 Oct 2005 Added explanatory note to HDI16 timing table.

2 Oct. 2005 Added information about signals GPIOB11, GPIOC11, GPIOD7, and GPIODS to the signal desc
and pinout location lists.

3 Dec. 2005 Added information about signals GPIOA16, GPIDAGPIOA27, GPIOA28, and GPIOA29 to signa
description and pinout location lists.

4 Nov. 2006 Updated Reference Manual reference to MSC711x Reference Manual.

Updated arrows in HoO8MA Writing Timing figure.

5 Jul. 2007 Updated to new data sheet format. Reorganized and renumbered sections, figures, and tables.
Added a note to clarify the definition of TCK timing 700 in n€able 31.

Removed references tq-¥synand Vecsyny in the new power supply design recommendaention
3.2.

6 Aug 2007 The power-up and power-down sequences descril#sdiion 3.2 starting on page 42 have been expan
to five possible design scenarios/cases. These cases replace the previously recommended
power-up/power-down sequence recommendatisetsion 3.2 has been clarified by adding subsectig
headings.

7 Apr 2008 Change the PLL filter resistor from ZBto 2Q in Section 3.2.5.
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