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Pin Assignments

2.2  Pinout Listings

Table 3 provides the pin-out listing for the MPC5121e/MPC5123.
Table 3. MPC5121e/MPC5123 TE-PBGA Pinout Listing (Sheet 1 of 12)

Signal Package Pin Number Pad Type Power Supply Notes
DDR Memory Interface (67 Total)
MDQO AF5 DDR VbD_MEM_I0 -
MDQ1 AB6 DDR Vbb_MEM_I0 -
MDQ2 AE4 DDR Vbb_MEM_I0 -
MDQ3 AF6 DDR Vbb_MEM_I0 -
MDQ4 AF7 DDR Vbb_MEM_I0 -
MDQ5 AB8 DDR Vbb_MEM_I0 -
MDQ6 AD6 DDR Vbb_MEM_I0 -
MDQ7 AE6 DDR Vbp_MEM_I0 -
MDQ8 AC7 DDR Vbb_MEM_I0 -
MDQ9 AF8 DDR Vbb_MEM_I0 -
MDQ10 AB9 DDR Vbb_MEM_I0 -
MDQ11 AD7 DDR Vbb_MEM_I0 -
MDQ12 AE9 DDR Vbp_MeEM_io -
MDQ13 AF10 DDR VbDp_MEM_I0 -
MDQ14 AC9 DDR Vbb_MEM_I0 -
MDQ15 AF11 DDR Vbb_MEM_I0 -
MDQ16 AD10 DDR Vbb_MEM_I0 -
MDQ17 AF12 DDR Vbb_MEM_I0 -
MDQ18 AD11 DDR Vbb_MEM_I0 -
MDQ19 AB12 DDR VbDp_MEM_I0 -
MDQ20 AD12 DDR VbDp_MEM_I0 -
MDQ21 AB13 DDR Vbb_MEM_I0 -
MDQ22 AF14 DDR Vbb_MEM_I0 -
MDQ23 AD13 DDR Vbb_MEM_I0 -
MDQ24 AE13 DDR Vbb_MEM_I0 -
MDQ25 AC13 DDR Vbb_MEM_I0 -
MDQ26 AF15 DDR VbDp_MEM_I0 -
MDQ27 AB14 DDR Vbb_MEM_I0 -
MDQ28 AE16 DDR Vbb_MEM_I0 -
MDQ29 AD15 DDR Vbb_MEM_I0 -
MDQ30 AC15 DDR Vbb_MEM_I0 -
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Pin Assignments

Table 3. MPC5121e/MPC5123 TE-PBGA Pinout Listing (Sheet 8 of 12)

Signal Package Pin Number| Pad Type Power Supply Notes
PSC5 3 AD2 General 10 VDD_|O —
PSC5 4 AE3 General IO VDD_|O —
PSC6_0 All General IO Vbb_ 10 —
PSC6_1 C10 General 10 Vbp_ 10 —
PSC6_2 Al0 General 10 Vbp 10 —
PSC6_3 B9 General 10 Vob 10 —
PSC6_4 A9 General 10 Vb 10 —
PSC7_0 B8 General 10 Vb 10 —
PSC7_1 E10 General IO Vbb_ 10 —
PSC7 2 Cc8 General IO Vpp 10 —
PSC7_3 A8 General IO Vbp 10 —
PSC7_4 A7 General 10 Vob 10 —
PSC8_0 E9 General 1O VDD_IO —
PSC8_1 D8 General 10 Vb 10 —
PSC8 2 Cc7 General 10 Vbp_ 10 —
PSC8 3 B6 General IO Vpp 10 —
PSC8 4 E8 General IO Vbp 10 —
PSC9 0 C6 General 10 Vb 10 —
PSC9 1 D7 General 10 VDD_|O —
PSC9 2 E7 General 10 Vb 10 —
PSC9_3 D6 General 10 Vop 10 —
PSC9 4 E6 General IO Vpp 10 —
PSC10_0 C13 General 10 Vbp 10 —
PSC10_1 B13 General 10 Vb 10 —
PSC10_2 Al3 General 10 Vb 10 —
PSC10_3 C12 General 1O VDD_|O —
PSC10_4 E12 General 10 Vop 10 —
PSC11_0 Al2 General 10 Vbp_ 10 —
PSC11_1 B11 General 10 Vbp 10 —
PSC11_2 Cl1 General 10 Vob 10 —
PSC11_3 Ell General IO Vb 10 —
PSC11_4 D11 General IO Vop 10 —

JTAG (5 Total)
TCK AB26 General IO Vbp_i0 2
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Table 3. MPC5121e/MPC5123 TE-PBGA Pinout Listing (Sheet 12 of 12)

Pin Assignments

Signal Package Pin Number| Pad Type Power Supply Notes
USB_VDDA_BIAS D22 Analog Power — —
USB_VSSA C22, E20, E21 Analog Ground — —
USB_VDDA C21, D20 Analog Power — —

Power and Grou

nd Supplies (SATA PHY)

SATA_RESREF

E4

Analog Power

SATA_VDDA_3P3

D4

Analog Power

SATA_VDDA_1P2

C5,D1, E2

Analog Power

SATA_VDDA_VREG

D5

Analog Power

SATA_PLL_VDDA1P2

E3

Analog Power

SATA_PLL_VSSA

D3

Analog Ground

SATA_RX_VSSA

A6, B4

Analog Ground

SATA_TX_VSSA

Gl

Analog Ground

[uny

Information.

o U~ W N

implemented.

This pin contains an enabled internal Schmitt trigger.
These JTAG pins have internal pull-up P-FETSs. This pin can not be configured.
This pin is an input only. This pin can not be configured.
This test pin must be tied to Vgs.
This pin is an input or open-drain output. This pin can not be configured. There is an internal pull-up resistor

NOTE

This table indicates only the pins with permananently enabled internal pull-up, pull-down,
or Schmitt trigger. Most of the digital 1/0 pins can be configured to enable internal pull-up,
pull-down, or Schmitt trigger. See the MPC5121e Microcontroller Reference Manual, 10

Control chapter.
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3.1.2

Table 5 gives the recommended operating conditions.

Recommended Operating Conditions

Table 5. Recommended Operating Conditions

Electrical and Thermal Characteristics

Characteristic Symbol Min? Typ Max!  |Unit|SpecID

Supply voltage — e300 core and peripheral Vbb_CcoRrE 1.33 1.4 1.47 \% D2.1

logic

State Retention voltage — e300 core and 1.08 o L \% D2.2

peripheral logic 2

Supply voltage — standard 1/O buffers Vbp 10 3.0 3.3 3.6 VvV | D2.3

Supply voltage — memory |/O buffers (DDR) Vbb_MEM_IO_DDR 2.3 25 2.7 vV | D24

Supply voltage — memory I/O buffers (DDR2, | Vpp mem_i0_DDR2 1.7 1.8 1.9 vV | D25

LPDDR) VbD_MEM_IO_LPDDR

Input Reference Voltage (DDR/DDR2) MVREF 0.49 x 0.50 x 0.51 x \% D2.6

Vop_mem 1o | Voo_mem_io | Vbb_mem_io
Termination Voltage (DDR2) MVTT MVREF MVREF MVREF VvV | D2.7
—0.04 +0.04

Supply voltage — System APLL, System SYS_PLL_AVDD 3.0 3.3 3.6 \% D2.8

Oscillator

Supply voltage — e300 APLL CORE_PLL_AVDD 3.0 3.3 3.6 \% D2.9

Supply voltage — RTC (Hibernation)? VBAT_RTC 3.0 3.3 3.6 VvV | D2.10

Supply voltage — FUSE Programming AVDD_FUSEWR 3.3 3.6 VvV | D2.11

Supply voltage — SATA PHY analog and OSC| SATA_VDDA_3P3 3.0 3.3 3.6 V | D2.13

Supply voltage — SATA PHY voltage regulator | SATA_VDDA_VREG 1.7 2.6 VvV | D2.14

Supply voltage — SATA PHY Tx/Rx SATA_VDDA_1P2 1.14 1.2 1.47 VvV | D2.15

Supply voltage — SATA PHY PLL SATA_PLL_VDDA1P2 1.33 14 1.47 VvV | D2.16

Supply voltage — USB PHY PLL and OSC USB_PLL_PWR3 3.0 3.3 3.6 VvV | D2.17

Supply voltage — USB PHY transceiver USB_VDDA 3.0 3.3 3.6 VvV | D2.18

Supply voltage — USB PHY bandgap bias USB_VDDA_BIAS 3.0 3.3 3.6 VvV | D2.19

Input voltage — USB PHY cable USB_VBUS 1.4 — 3.6 V | D2.20

Input voltage — standard 1/O buffers Vin 0 — Vb 10 VvV | D2.21

Input voltage — memory 1/O buffers (DDR) Vinppr 0 o Vob Mem 10| V | D2.22

_DDR

Input voltage — memory 1/O buffers (DDR2) Vinppr2 0 . VDD_MEM_| V | D2.23
O_DDR2

Input voltage — memory 1/O buffers (LPDDR) Vin_pppr 0 . Vop Mem 1| V | D2.24
O_LPDR

Ambient operating temperature range TA -40 — +85 °C | D2.25

Junction operating temperature range TJ -40 — +125 °C | D2.26

1 These are recommended and tested operating conditions. Proper device operation outside these conditions is not guaranteed.
2 The State Retention voltage can be applied to Vpp_core after the device is placed in Deep-Sleep mode.
3 VBAT_RTC should not be supplied by a battery of voltage less than 3.0 V.
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Table 6. DC Electrical Specifications (continued)

Electrical and Thermal Characteristics

Characteristic Condition Symbol Min Max Unit | SpecID
Input leakage current |RTC_XTALI Vin =0 or Vpp |0 N — 1.0 WA | D3.23
Input current, pullup  |Pullup Vpp o Vin = VIL liNpu 25 150 MA | D3.24
resistor
Input current, Pulldown Vpp o Vin = VIH liNpd 25 150 MA | D3.25
pulldown resistor 8
Output high voltage  |IOH is driver dependent’ Vob_10 VoH 0.8 xVpp |0 — VvV | D3.26
Output high voltage  [IOH is driver dependent’ VOHDDR 1.90 . VvV | D3.27
Vbp_MEM_I0_DDR

Output high voltage ~ |IOH is driver dependent’ VOHDDR2 1.396 . VvV | D3.28
Vbb_MEM_IO_DDR2

Output high voltage ~ |IOH is driver dependent’ VOHLPDDR Vbb_MEM_I0 — VvV | D3.28
Vbb_MEM_IO_LPDDR -0.28

Output low voltage IOL is driver dependent’ Vop_10 VoL — 0.2xVpp |0 VvV | D3.30

Output low voltage IOL is driver dependent’ VoLDDR — 0.36 VvV | D3.31
Vbb_MEM_I0_DDR

Output low voltage IOL is driver dependent’ VoLpDpR2 — 0.28 VvV | D3.32
Vbb_MEM_I0_DDR2

Output low voltage IOL is driver dependent’ VoLLPDDR — 0.28 VvV | D3.33
Vbb_MEM_I0_LPDDR

Differential cross point — Voxmck 0.5 x 0.5x VvV | D3.34

(DDR MCK/MCK)

DC Injection Current — Ics -1.0 1.0 mA | D3.35

Per Pin®

Input Capacitance — Cin — 7 pF | D3.36

(digital pins)

Input Capacitance — Cin — 10 pF | D3.37

(analog pins)

On Die Termination — Ropt 120 180 Q | D3.38

(DDR2)

1 This parameter is meant for those who do not use quartz crystals or resonators, but CAN osc, in crystal mode. In that case,

Vextal — Vxtal - 400mV criteria has to be met for oscillator's comparator to produce output clock.

This parameter is meant for those who do not use quartz crystals or resonators, but signal generator clock to drive, in bypass
mode. In that case, drive only the EXTAL pin not connecting anything to other pin for the oscillator's comparator to produce
output clock.

This parameter is meant for those who do not use quartz crystals or resonators, but CAN osc, in crystal mode. In that case,
drive one of the XTAL_IN or XTAL_OUT pins not connecting anything to other pin for the oscillator's comparator to produce
output clock.

This parameter is meant for those who do not use quartz crystals or resonators, but signal generator clock to drive, in bypass
mode. In that case, drive only the xtal_in pin not connecting anything to other pin for the oscillator's comparator to produce
output clock.

Leakage current is measured with output drivers disabled and pull-up/pull-downs inactive.

Pullup current is measured at VIL and pulldown current is measured at VIH.

MPC5121E/MPC5123 Data Sheet, Rev. 5

Freescale Semiconductor

21



4 Fall time is measured from 20% of vdd to 80% of Vpp.
5 SYS_XTALI duty cycle is measured at V.

Electrical and Thermal Characteristics

3.2.2 RTC Oscillator Electrical Characteristics

Table 13. RTC Oscillator Electrical Characteristics

Characteristic Symbol Min Typical Max Unit SpecID
RTC_XTALI frequency fric_xtal — 32.768 — kHz 021
3.2.3 System PLL Electrical Characteristics
Table 14. System PLL Specifications
Characteristic Symbol Min Typical Max Unit SpeclD
Sys PLL input clock frequency?® fsys_xtal 16 33.3 67 MHz 03.1
Sys PLL input clock jitter? titter — — 10 ps 03.2
Sys PLL VCO frequency’ fucosys 400 — 800 MHz 03.3
Sys PLL VCO output jitter (Dj), peak to peak / cycle fycoijitterj — — 40 ps 03.4
Sys PLL VCO output jitter (Rj), RMS 1 sigma fucojitterrj — — 12 ps 03.5
Sys PLL relock time—after power up3 tiock1 — — 200 us 03.6
Sys PLL relock time—when power was on* tiock2 — — 170 us 03.7

1

The SYS_XTALI frequency and PLL Configuration bits must be chosen such that the resulting system frequency, CPU (core)
frequency, and PLL (VCO) frequency do not exceed their respective maximum or minimum operating frequencies.

This represents total input jitter—short term and long term combined. Two different types of jitter can exist on the input to

CORE_SYSCLK, systemic and true random jitter. True random jitter is rejected. Systemic jitter is passed into and through the

PLL to the internal clock circuitry.

re-enabled during sleep modes.

3.24 e300 Core PLL Electrical Characteristics

The internal clocking of the e300 core is generated from and synchronized to the system clock by means of a voltage-controlled

PLL relock time is the maximum amount of time required for the PLL lock after a stable VDD and CORE_SYSCLK are reached
during the power-on reset sequence.

PLL relock time is the maximum amount of time required for the PLL lock after the PLL has been disabled and subsequently

core PLL.
Table 15. e300 PLL Specifications
Characteristic Symbol Min Typical Max Unit SpeclD

e300 frequency?! feore 200 — 400 MHz 04.1
e300 PLL VCO frequency? fycocore 400 — 800 MHz 04.3
e300 PLL input clock frequency fese cLk 50 — 200 MHz 04.4
e300 PLL input clock cycle time tcse cLk 5 — 20 ns 045
e300 PLL relock time? tiock — — 200 us 04.6
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Electrical and Thermal Characteristics

The frequency and e300 PLL Configuration bits must be chosen such that the resulting system frequencies, CPU (core)
frequency, and e300 PLL (VCO) frequency do not exceed their respective maximum or minimum operating frequencies in
Table 16. There is a hard coded relationship between f.,. and fy,cocore (feore = fvcocore!2)-

PLL relock time is the maximum amount of time required for the PLL lock after a stable VDD and CORE_SYSCLK are reached
during the power-on reset sequence. This specification also applies when the PLL has been disabled and subsequently
re-enabled during sleep modes.
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Electrical and Thermal Characteristics

SYS_XTALI
PORESET / 1
: tHrvAL ‘
L
HRESET ; | / 1 ;
j | ' ISRVAL. }
SRESET 3 | | //
. s POR_CONF 1 1 1 tEXEC
P,

RST_CONF[31:0] ‘ :
ADDR[31:0] ______ﬁ< | ><?//4>/ /?/ /%><
M CONF ' ‘

Figure 4. Power-Up Behavior

SYS_XTALI ‘ ‘ . | ‘
S e B |
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Figure 5. Power-On Reset Behavior
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Electrical and Thermal Characteristics

3.35.1 DDR and DDR2 SDRAM AC Timing Specifications

Table 20. DDR and DDR2 (DDR2-400) SDRAM Timing Specifications
At recommended operating conditions with Vpp vewm_io Of £5%

Parameter Symbol Min Max Unit Notes | SpecID
Clock cycle time, CL=x tek 5000 — ps A5.1
CK HIGH pulse width tcn 0.47 0.53 tek 12 A5.3
CK LOW pulse width toL 0.47 0.53 tck 12 A5.4
Skew between MCK and DQS tboss -0.25 0.25 tck 23 A5.5
transitions
Address and control output setup tos(base) (tck/2 — 750) — ps 23 A5.6
time relative to MCK rising edge
Address and control output hold toH(pbase) (tck/2 — 750) — ps 23 A5.7
time relative to MCK rising edge
DQ and DM output setup time tpsi(base) (tck/4 — 500) — ps 23 A5.8
relative to DQS
DQ and DM output hold time relative |ty (pase) (tck/4 — 500) — ps 23 A5.9
to DQS
DQS-DQ skew for DQS and tboso —(tck/4 — 600) (tck/4 — 600) ps 2 A5.10

associated DQ inputs

DQS window start position relatedto | tposen TBD TBD ps 12345 | A511
CAS read command

Measured with clock pin loaded with differential 100 termination resistor.

All transitions measured at mid-supply (VDD_MEM_I10/2).

Measured with all outputs except the clock loaded with 50 Q termination resistor to Vpp pem 10/2-

In this window, the first rising edge of DQS should occur. From the start of the window to I5QS Fising edge, DQS should be low.
Window position is given for tposen = 2.0 tck. For other values of thgsgen, window position is shifted accordingly.

a » W N P

Figure 8 shows the DDR SDRAM write timing.

P fon e L
- — =\ r— - — — - \ - -
MCK
- /I~ = - - _— N
< fek >
DQS \
tboss
— -—
ST e 1 — s —
tbs ' tpH

Figure 8. DDR Write Timing

Figure 9 and Figure 10 shows the DDR SDRAM read timing.
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Electrical and Thermal Characteristics

Table 25. NFC Timing Characteristics in Symmetric mode(SYM=1)!

P;?rri]r]e?er Description Min. value Max. value Unit SpeclD
ters NFC_CLE Setup time T — ns A8.21
teLH NFC_CLE Hold time T — ns A8.22
tcs NFC_CE[1:0] Setup time T-2 — ns A8.23
tcH NFC_CE[1:0] Hold time 1.5T-1 — ns A8.24
twp NFC_WE Pulse width 0.5T+1 — ns A8.25
taLs NFC_ALE Setup time T — ns A8.26
tALH NFC_ALE Hold time T — ns A8.27
tbs Data Setup time 0.5T-3 — ns A8.28
{bH Data Hold time 0.5T — ns A8.29
twe Write Cycle time T — ns A8.30
twH NFC_WE Hold time 0.5T-1 — ns A8.31
trR Ready to NFC_RE low 5T+2 — ns A8.32
trp NFC_RE pulse width 0.5T — ns A8.33
tre Read Cycle time T — ns A8.34
{REH NFC_RE High hold time 0.5T — ns A8.35
tsg NFC Read Data setup time 9.6 — ns A8.36

1 Tis the flash clock cycle.
T = 45 ns, frequency = 22 MHz (boot configuration, IP bus = 66 MHz)
T = 36 ns, frequency = 27 MHz (maximum configurable frequency, IP bus = 83 MHz)

3.3.9 PATA

The MPC5121e/MPC5123 ATA Controller (PATA) is completely software programmable. It can be programmed to operate
with ATA protocols using their respective timing, as described in the ANSI ATA-4 specification. The ATA interface is
completely asynchronous in nature. Signal relationships are based on specific fixed timing in terms of timing units
(nanoseconds).

ATA data setup and hold times, with respect to Read/Write strobes, are software programmable inside the ATA Controller. Data
setup and hold times are implemented using counters. The counters count the number of ATA clock cycles needed to meet the
ANSI ATA-4 timing specifications. For details, see the ANSI ATA-4 specification and how to program an ATA Controller and
ATA drive for different ATA protocols and their respective timing. See the MPC5121e Microcontroller Reference Manual.

The MPC5121e/MPC5123 ATA Host Controller design makes data available coincidentally with the active edge of the WRITE
strobe in P10 and Multiword DMA modes.

»  Write data is latched by the drive at the inactive edge of the WRITE strobe. This gives ample setup-time beyond that
required by the ATA-4 specification.

» Datais held unchanged until the next active edge of the WRITE strobe. This gives ample hold-time beyond that
required by the ATA-4 specification.
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Electrical and Thermal Characteristics

Table 3-27. Timing Parameters PIO Read (continued)

ATA PIO Read
Mode Timing Value How to meet SpeclD
Parameter
Parameter
ts ts t5(Min) = teg + tsy + tous + thur + teabler T teable2 If not met, increase time_2r A9.23
tg tg 0 — A9.24
ta ta ta(miny = (1.5 + time_ax) x T — calculate and programming A9.25
(teo + tsui + teaple2 * teanle2 + 2 X thyr) time_ax. *
trg tra1 trd1(max) = (“trd) + (tskews * tskews) calculate and programming A9.26
trg1min) = (time_pio_rdx — 0.5 ) x T — (tsy + tn;) time_pio_rdx.
(time_pio_rdx —0.5) X T > tg, + th; + tskews * tskews
to — tomin) = (time_1 +time_2 +time_9) x T time_1, time_2r, time_9 A9.27

1 see the MPC5121e Microcontroller Reference Manual.

In PIO write mode, timing waveforms are somewhat different as shown in Figure 27.

ty < tar e O 5
N
DIOR
DIOW X\ 71
buffer_en 7Z X_
Write Data (15:0)

< lon 5

< o bl lal bt | o U
IORDY r

\ n's

IORDY N

Figure 27. PIO Write Mode Timing

To fulfill this timing, several parameters need to be observed as shown in Table 3-28.
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Electrical and Thermal Characteristics

ADDR
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Data Write
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Figure 31. UDMA In Host Terminates Transfer
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DMACK <+
DIOR +
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- N

Figure 32. UDMA In Device Terminates Transfer

Timing parameters are explained in Table 30.

MPC5121E/MPC5123 Data Sheet, Rev. 5

Freescale Semiconductor 55



Electrical and Thermal Characteristics

3.3.12 USB ULPI

This section specifies the USB ULPI timing.
For more information refer to UTMI+ Low Pin Interface (ULPI) Specification, Revision 1.1, October 20, 2004.

Clock \ \ /
Tsc | The
Control In
(dir, nxt)
Tsp | Thp
Data In
(8-bit)
_ Tpoc _ Toc
Control Out
(stp)
Data Out
(8-bit)
Figure 40. ULPI Timing Diagram
Table 36. Timing Specifications — ULPI
Symbol Description Min Max Units SpecID
Tck  |Clock Period 15 — ns Al2.1
Tsc, Tsp | Setup time (control in, 8-bit data in) — 6.0 ns Al12.2
Thes Thp |Hold time (control in, 8-bit data in) 0.0 — ns A12.3
Tpe Tpp |Output delay (control out, 8-bit data out) — 9.0 ns Al2.4

NOTE
Output timing is specified at a nominal 50 pF load.

3.3.13 On-Chip USB PHY

The USB PHY is an USB2.0 compatible PHY integrated on-chip. See Chapter 7 in the USB Specification Rev. 2.0 at
WWW.usb.org.

3.3.14 SDHC
Figure 41 shows the timings of the SDHC.
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3.3.16 SPDIF

The Sony/Philips Digital Interface (SPDIF) timing is totally asynchronous, therefore there is no need for relationship with the
clock.

3.3.17 CAN

The CAN functions are available as TX and CAN3/4_RX pins at normal 10 pads and as CAN1/2 RX pins at the VBAT_RTC
domain. There is no filter for the WakeUp dominant pulse. Any High-to-Low edge can cause WakeUp, if configured.

3.3.18 I°C

This section specifies the timing parameters of the Inter-Integrated Circuit (I2C) interface. Refer to the 12C Bus Specification.
Table 40. I°C Input Timing Specifications — SCL and SDA

Symbol Description Min Max Units SpeclD
1 Start condition hold time 2 — IP-Bus Cycle! | A18.1
2 Clock low time 8 — IP-Bus Cycle! | A18.2
4 Data hold time 0.0 — ns A18.3
6 Clock high time 4 — IP-Bus Cycle! | A18.4
7 Data setup time 0.0 — ns A18.5
8 Start condition setup time (for repeated start condition only) 2 — IP-Bus Cycle! A18.6
9 Stop condition setup time 2 — IP-Bus Cycle! A18.7

1 Inter Peripheral Clock is defined in the MPC5121e/MPC5123 Reference Manual.

Table 41. I°C Output Timing Specifications — SCL and SDA

Symbol Description Min Max Units SpeclID
11 Start condition hold time 6 — IP-Bus Cycle2 A18.8
21 Clock low time 10 — IP-Bus Cycle? | A18.9
33 SCL/SDA rise time — 7.9 ns A18.10
41 Data hold time 7 — IP-Bus Cycle? | A18.11
51 |SCL/SDA fall time — 7.9 ns A18.12
6l Clock high time 10 — IP-Bus Cycle? | A18.13
71 Data setup time 2 — IP-Bus Cycle? | A18.14
gl Start condition setup time (for repeated start condition only) 20 — IP-Bus Cycle2 A18.15
ol Stop condition setup time 10 — IP-Bus Cycle? | A18.16

Programming IFDR with the maximum frequency results in the minimum output timings listed. The 1°C interface is designed to
scale the data transition time, moving it to the middle of the SCL low period. The actual position is affected by the prescale and
division values programmed in IFDR.

Because SCL and SDA are open-drain-type outputs, which the processor can only actively drive low, the time SCL or SDA
takes to reach a high level depends on external signal capacitance and pull-up resistor values.

3 Inter Peripheral Clock is defined in the MPC5121e/MPC5123 Reference Manual.
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Figure 48. Timing Diagram — 8,16, 24, and 32-bit CODEC/I?S Slave Mode

3.3.20.2 AC97 Mode

Table 44. Timing Specifications — AC97 Mode

Symbol Description Min Typ Max Units | SpeclD
1 Bit Clock cycle time — 81.4 — ns A20.15
2 Clock pulse high time — 40.7 — ns A20.16
3 Clock pulse low time — 40.7 — ns A20.17
4 FrameSync valid after rising clock edge — — 13.0 ns A20.18
5 Output Data valid after rising clock edge — — 14.0 ns A20.19
6 Input Data setup time 1.0 — — ns A20.20
7 Input Data hold time 1.0 — — ns A20.21
NOTE

Output timing is specified at a nominal 50 pF load.
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Figure 51. Timing Diagram — SPI Slave Mode, Format 0 (CPHA = 0)

Table 47. Timing Specifications — SPI Master Mode, Format 1 (CPHA = 1)

Symbol Description Min Max Units | SpeclD
1 SCK cycle time, programable in the PSC CCS register 30.0 — ns A20.46
2 SCK pulse width, 50% SCK duty cycle 15.0 — ns A20.47
3 Slave select clock delay, programable in the PSC CCS register 30.0 — ns A20.48
4 Output data valid — 8.9 ns A20.49
5 Input Data setup time 6.0 — ns A20.50
6 Input Data hold time 1.0 — ns A20.51
7 Slave disable lag time — TSCK ns A20.52
8 Sequential Transfer delay, programable in the PSC CTUR / CTLR register 15.0 — ns A20.53
9 Clock falling time — 7.9 ns A20.54
10 Clock rising time — 7.9 ns A20.55

NOTE

Output timing is specified at a nominal 50 pF load.
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The SATA PHY needs to be powered even if it is not used in an application. In this case, you should not enable the SATA
oscillator and the SATA PHY by software.

V SATA_XTALI MPC5121e/
NG SATA_XTALO MPC5123
NC SATA_ANAVIZ
NC SATA_RESREF
NC SATA_TXP
NC SATA_TXN
NC SATA_RXP
NC SATA_RXN
Vop 10 SATA VDDA _3P3
Vbb CORE SATA VDDA _1P2
1.7-2.6V SATA_VDDA_VREG
Vbp_core SATA_PLL_VDDA1P2
Vss SATA_PLL_VSSA
Vss SATA_RX_VSSA
Vss SATA_TX_VSSA

Figure 60. Recommended Connection for Pins of Unused SATA PHY

Vsg USB_XTALI  MPC5121e/MPC5123
NC USB_XTALO
NC USB_TPA
USB_DP
Weak pull-up or pull-down USB DN
Vop 10 USB_VBUS
Vss USB_UID
Vs USB_PLL_GND
Vss USB_PLL_PWR3
Vss USB_RREF
Vss USB_VSSA BIAS
Vss USB_VDDA BIAS
Vss USB_VSSA
Vbp 10 USB_VDDA

Figure 61. Recommended connection for pins of unused USB PHY

4.4  Pull-Up/Pull-Down Resistor Requirements
The MPC5121e/MPC5123 requires external pull-up or pull-down resistors on certain pins.

4.4.1 Pull-Down Resistor Requirements for TEST pin
The MPC5121e/MPC5123 requires a pull-down resistor on the test pin TEST.
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Table 53. COP/BDM Interface Signals

BDM Pin #|MPC5121e/MPC5123 1/0 Pin|BDM Connector Pul'lndzr/“;‘c')wn Pul'lzﬁg;gi'wn 1101
16 — GND — — —
15 CKSTP_OUT ckstp_out — 10 kQ Pull-up
14 — KEY — — —
13 HRESET hreset Pull-up 10 kQ Pull-up 0
12 — GND — — —
11 SRESET sreset Pull-up 10 kQ Pull-up 0
10 — N/C — — —
9 T™MS tms Pull-up 10 kQ Pull-up 0]
8 CKSTP_IN ckstp_in — 10 kQ Pull-up 0
7 TCK tck Pull-up 10 kQ Pull-up (@)
6 — VvDD? — — —
5 See Note® halted® — — I
4 TRST trst Pull-up 10 kQ Pull-up 0
3 TDI tdi Pull-up 10 kQ Pull-up o
2 See Note* gack? — — o)
1 TDO tdo — — |

With respect to the emulator tool's perspective:
Input is really an output from the embedded e300 core.

Output is really an input to the core.

2 From the board under test, power sense for chip power.

3 HALTED is not available from e300 core.

Input to the e300 core to enable/disable soft-stop condition during breakpoints. MPC5121e/MPC5123
internally ties CORE_QACK to GND in its normal/functional mode (always asserted).

For a board with a COP (common on-chip processor) connector that accesses the JTAG interface and needs to reset the JTAG
module, only wiring TRST and PORESET is not recommended.

To reset the MPC5121e/MPC5123 via the COP connector, the HRESET pin of the COP should be connected to the HRESET
pin of the MPC5121e/MPC5123. The circuitry shown in Figure 63 allows the COP to assert HRESET or TRST separately,
while any other board sources can drive PORESET.
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Figure 65. Mechanical Dimension and Bottom Surface Nomenclature of the MPC5121e/MPC5123 TEPBGA

1 All dimensions are in millimeters.

2 Dimensions and tolerances per ASME Y14.5M-1994.

3 Maximum solder ball diameter measured parallel to datum A.

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