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1.1

Device Comparison
The MCF51JM128 series consists of the devices compared in Table 1.

MCF51JM128 Family Configurations

MCF51JM128 Family Configurations

Table 1. MCF51JM128 Series Device Comparison

MCF51JM128 MCF51JM64 MCF51JM32
Feature
80-pin | 64-pin | 44-pin | 80-pin | 64-pin | 44-pin | 80-pin | 64-pin | 44-pin
Flash memory size (KB) 128 64 32
RAM size (KB) 16 16 16
V1 ColdFire core with BDM (background Yes
debug module)
ACMP (analog comparator) Yes
ADC channels (12-bit) 12 8 12 8 12 8
CAN (controller area network) Yes Yes No Yes Yes No Yes Yes No
RNGA + CAU Yes!
CMT (carrier modulator timer) Yes
COP (computer operating properly) Yes
IIC1 (inter-integrated circuit) Yes
lIC2 Yes ‘ No Yes ‘ No ‘ Yes | No
IRQ (interrupt request input) Yes
KBI (keyboard interrupts) 8 ‘ 8 | 6 8 ‘ 8 ‘ 6 ‘ 8 | 8 ‘ 6
LVD (low-voltage detector) Yes
MCG (multipurpose clock generator) Yes
Port 1/0? 66 51 33 66 51 33 66 51 33
RGPIO (rapid general-purpose 1/O) 16 6 0 16 6 0 16 6 0
RTC (real-time counter) Yes
SCI1 (serial communications interface) Yes
SCI2 Yes
SPI1 (serial peripheral interface) Yes
SPI2 Yes
TPM1 (timer/pulse-width modulator) 6 6 4 6 6 4 6 6 4
channels
TPM2 channels 2
USBOTG (USB On-The-Go dual-role Yes
controller)
XOSC (crystal oscillator) Yes

1 Only existed on special part number
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MCF51JM128 Family Configurations

2 Up to 16 pins on Ports A, H, and J are shared with the ColdFire Rapid GPIO module.

1.2 Block Diagram

Figure 1 shows the connections between the MCF51JM128 series pins and modules.

VREFH »| VREFH Port B: Port D: <> A
VREFL »| VREFL ADP7 ACMPO [ > PTAG/IRGPIOS
VDDA »| vDDAD ADP6 ACMP  acwip— N || « [ PTAS/RGPIOS
VSSA »| vssap ADP5 ACMP+ < [ PTA4/RGPIO4
ADPA 5 > PTA3RGPIO3
ADP3 l€—» PTA2IRGPIO2
< J - port C: l«—3» PTA1/RGPIO1
BKGD/MS & ADP2
> BDM_:- CAU I DBG ADC aop1 K1 CMT irRo N | [l PTAORGPIOO
b — -——wm ok = = - o
PAD'E)Q —l<«—>» PTB7/ADP7
A(B:Dn PortCly | l€—» PTBG/ADP6
V1 ColdFire core ADP10 lIC1 Zgﬁ K o [ > PTBS/KKBIPS/ADPS
RESET =& o o l€—>» PTB4/KBIP4/ADP4
ﬁggg - 5 |« PTB3/552/ADP3
Port H: € PTB2/SPSCK2/ADP2
Bl nc2 scL2 ¢ €3> PTB1/MOSI2/ADP1
IRQITPMCLK > TPMCLK Port F: SDA2 |}« PTBOMISO2/ADPO
TPMICHS —
SYSCTL TPM1CH4 - l—» PTC7
TPMICH3 [ Port B l«—>» PTCB/RXCAN
TPML  1pmichz Ko KBIPS o <> PTC5RXD2
Port B KBIP4 :> O e PTC4
- T T TPMICH1 Port D & > PTC3/TXD2
COP I LVD I IRQ TPM1CHO kel Keis KO . > Frcuspal
1 . N
Port G l—>»
»| TPMCLK PortF: | | KBIP7 — PTCO/SCLL
TPM2 TPM2CHL K — KBIP6 [ f<—> PTD7
TPM2CHO KBIPL l«—>» PTD6
KBIPO l«—> PTD5
FLASH :> S }=—> PTD4/ADPLL
128 or 64 KB —— 5 |« PTD3KKBIP3/ADP10
A l€—» PTD2/KBIP2/ACMPO
RAM MCG | XOsC Eﬂ:t K l—» PTD1/ACMP—/ADP9
16 or 8 KB ||« PTDO/ACMP+/ADPS
PorLC: [ J«—>» PTE7/SSI
RGPF?IB iJ5 RXCAN | l€—» PTE6/SPSCK1
CAN  ©ooir Ke o, f=— pPrESIMOSIL
RGPIO14 l€«—» PTE4/MISOL
TXCAN pm
RGPIO13 :> 5 > PTE3TPMICHL
RGPIO12 l€—» PTE2/TPMICHO
RGPIO11 l€—» PTEL/RXD1
Port H: |}« PTEOTXDL
RGPIO10 —
RGPIO9 l€«—» PTF7/TXCAN
RGPIO RGPIOS < l<«—>» PTF6
Port A: €« PTF5/TPM2CH1
RGPIO? :Ir> L k> PTF4/TPM2CHO
RGPIO6 S f=—> PTF3TPMICHS
RGPIO5 l«—» PTF2/TPMICH4
RGPIO4 €« PTF1/TPMICHS
RGPIO3 |}« PTFO/TPMICH?
RGPIO2 Port E: 1 |
RGPIO1 SCl1 RXD1 K — l«—>» PTG7
RGPIOO TXD1 l«—>» PTG6
o | ProsEXTAL
. o e © > PTGAIXTAL
VDD > sCIR RxD2 KU = 5 f«—> P1G3KBIP?
VDD > VREG ™02 |V €3> PTG2/KBIP6
vsS > l€—>» PTG1IKBIP1
vsS > — l€—>» PTGO/KBIPO
ort E: ]
Ss1 > PTH4/RGPIO10
spi1 SPscki K= 1 > PTH3/RGPIOY
INTC MOSIL = £ > PTH2RGPIOS
MISO1 & f«—» PTHIUSCL2
l€—» PTHO/SDA2
RNGA P“"égz' [ J<«—» PTJ4/RGPIO15
~ &> PTI3RGPIO14
USEDN <—J—> SPI2 SPSCK2 /l\,;_—\'> £ e PTI2RRGPIO13
il i usB RTC Mo & fe—» PTILRGPIOI2
< > |}« PTo0RRGPIOI11

Figure 1. MCF51JM128 Block Diagram
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Preliminary Electrical Characteristics

Table 6. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vpp -0.3t0o+5.8 \%
Input voltage Vin -0.3toVpp +0.3 \
Instantaneous maximum current  Single pin limit
(applies to all port pins)?, 2, 3 o £25 mA
Maximum current into Vpp Ibp 120 mA
Storage temperature Tstg —55 to +150 °C
Maximum junction temperature T; 150 °C

1 Input must be current limited to the value specified. To determine the value of the required
current-limiting resistor, calculate resistance values for positive (Vpp) and negative (Vgg) clamp
voltages, then use the larger of the two resistance values.

2 All functional non-supply pins are internally clamped to Vgg and Vpp.

3 Power supply must maintain regulation within operating Vpp range during instantaneous and
operating maximum current conditions. If positive injection current (V|, > Vpp) is greater than
Ipp. the injection current may flow out of Vpp and could result in external power supply going
out of regulation. Ensure external Vpp load shunt current is greater than maximum injection
current. This is the greatest risk when the MCU is not consuming power. Examples: if no system
clock is present or if the clock rate is low, which would reduce overall power consumption.

2.3 Thermal Characteristics

This section provides information about operating temperature range, power dissipation, and package thermal resistance. Power
dissipation on 1/0 pins is usually small compared to the power dissipation in on-chip logic and it is user-determined rather than
being controlled by the MCU design. To take P,,q into account in power calculations, determine the difference between actual
pin voltage and Vgg or Vpp and multiply by the pin current for each 1/0 pin. Except in cases of unusually high pin current
(heavy loads), the difference between pin voltage and Vgg or Vpp is small.

Table 7. Thermal Characteristics

Rating Symbol Value Unit
Operating temperature range (packaged) Ta —40 to +105 °C
Thermal resistance 1234
80-pin LQFP
1s 52
2s2p 40
64-pin LQFP
1s 65
2s2p GJA 47 °C/IW
64-pin QFP
1s 54
2s2p 40
44-pin LQFP
1s 69
2s2p 48

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 Junction to Ambient Natural Convection

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics
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Figure 9. ADC Input Impedance Equivalency Diagram

Table 14. 5 Volt 12-bit ADC Characteristics (VrRern = Vopa: VReErL = Vssa)

1

Characteristic Conditions C Symb Min Typ Max Unit Comment

Supply Current T IbpAD — 133 — pA
ADLPC=1
ADLSMP=1
ADCO=1

Supply Current T IbDAD — 218 — A
ADLPC=1
ADLSMP=0
ADCO=1

Supply Current T IbpAD — 327 — pA
ADLPC=0
ADLSMP=1
ADCO=1

Supply Current P IbpAD — 0.582 1 mA
ADLPC=0
ADLSMP=0
ADCO=1

Supply Current |Stop, Reset, Module Off IbDAD — 0.011 1 pHA

ADC ngh Speed (ADLPC:O) T fADACK 2 3.3 5 MHz tADACK =

Asynchronous — 1/fapack
Clock Source Low Power (ADLPC=1) 1.25 2 33

MCF51JM128 ColdFire Microcontroller, Rev. 4
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2.10

MCG Specifications

Preliminary Electrical Characteristics

Table 16. MCG Frequency Specifications (Temperature Range = —40 to 125°C Ambient)

Num| C Rating Symbol Min Typicall Max Unit
Internal reference frequency - factory trimmed at Vpp :
L P l-5vand temperature = 25 °C fint_t 32.768 kHz
2 | P |Average internal reference frequency — untrimmed fint_ut 31.25 — 39.0625 kHz
3 | T |Internal reference startup time tirefst — 60 100 us
P IDCO output frequency Low range (DRS=00) 16 — 20
4 | P |range - untrimmed 2 Mid range (DRS=01) faco_ut 32 — 40 MHz
P High range (DRS=10) 48 — 60
P IDCO output frequency? Low range (DRS=00) — 19.92 —
5 | P |Reference =32768Hz Mid range (DRS=01) fdco_DMxX32 — 39.85 — MHz
p |and DMX32 =1 High range (DRS=10) — 59.77 —
Resolution of trimmed DCO output frequency at fixed
— + + (o
61D voltage and temperature (using FTRIM) Afdeo_res_t 0.1 +0.2 Hlgco
Resolution of trimmed DCO output frequency at fixed
— + + ")
7P voltage and temperature (not using FTRIM) Afdco_res_t +0.2 +0.4 Hlaco
Total deviation of trimmed DCO output frequency over 0.5
— + 0,
8 |b voltage and temperature Afdeo_t -1.0 2 Hldco
Total deviation of trimmed DCO output frequency over
J— -+ —+ 0,
9 | P lfixed voltage and temperature range of 0 — 70 °C Afdeo_t 0.5 +1 Hldco
10 | D |FLL acquisition time 3 t1_acquire — — ms
11 | D |PLL acquisition time # toll_acquire — — ms
Long term Jitter of DCO output clock (averaged over ‘ o
12 | D 2ms interval) 5 Cjitter 0.02 0.2 %0f 4o
13 | D |VCO operating frequency fuco 7.0 — 55.0 MHz
14 | D |Jitter of PLL output clock measured over 625 ns® foll jitter_625ns — 0.566° — Yo
15 | D |Lock entry frequency tolerance 7 Diock +1.49 — +2.98 %
16 | D |Lock exit frequency tolerance ® Duni +4.47 — +5.97 %
] tfII_acquire+
17 D [Lock time — FLL tfll_lock — — 1075(1/fint_t S
)
. tpII_acquire+
18 D |Lock time — PLL tpll_lOCk — — 1075(1/fpll_r S
ef)
Loss of external clock minimum frequency — RANGE
19 |D |=0 floc_tow (3/5) X fint — — kHz
1 Dpatain Typical column was characterized at 5.0 V, 25C or is typical recommended value
2

w

The resulting bus clock frequency should not exceed the maximum specified bus clock frequency of the device.
This specification applies to any time the FLL reference source or reference divider is changed, trim value changed or

changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as the
reference, this specification assumes it is already running.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL disabled

(BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this specification assumes
it is already running.

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

5 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum faus-
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the FLL circuitry via Vpp and Vgg and variation in crystal oscillator frequency increase the C;ier percentage for
a given interval.

625 ns represents 5 time quanta for CAN applications, under worst case conditions of 8 MHz CAN bus clock, 1 Mbps CAN
bus speed, and 8 time quanta per bit for bit time settings. 5 time quanta is the minimum time between a synchronization edge
and the sample point of a bit using 8 time quanta per bit.

Below Dy minimum, the MCG is guaranteed to enter lock. Above D) maximum, the MCG will not enter lock. But if the
MCG is already in lock, then the MCG may stay in lock.

8 Below Dy minimum, the MCG will not exit lock if already in lock. Above D, maximum, the MCG is guaranteed to exit lock.

2.11 AC Characteristics

This section describes ac timing characteristics for each peripheral system.

2.11.1 Control Timing

Table 17. Control Timing

Num C Parameter Symbol Min Typ1 Max Unit
1 Bus frequency (teyc = 1/fgys) faus dc — 24 MHz
2 Internal low-power oscillator period tLpo 700 1300 us
3 42

Exter_nal reset pulse width fotrst 100 . ns
(tcyc =1/ fSelf_reset)
4 Reset low drive trstary 66 X teye — ns
5 Active background debug mode latch setup time tvssu 500 — ns
6 Active background debug mode latch hold time tMsH 100 — ns
IRQ pulse width
7 Asynchronous path? Hum, L 100 — — ns
Synchronous path?® 1.5 X toye
8 KBIPx pulse width
Asynchronous path? tim, bl 100 — — ns
Synchronous path® 1.5 X teye
Port rise and fall time (load = 50 pF)*
Slew rate control disabled (PTXSE = 0) High drive 11
9 Slew rate control enabled (PTXSE = 1) High drive | tRise: Fall — 35 ns
Slew rate control disabled (PTXSE = 0) Low drive — 40
Slew rate control enabled (PTXSE = 1) Low drive 75

Typical values are based on characterization data at Vpp = 5.0V, 25°C unless otherwise stated.

This is the shortest pulse guaranteed to be recognized as a reset pin request. Shorter pulses are not guaranteed to override
reset requests from internal sources.

This is the minimum pulse width guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or may not
be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized in that case.

Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range —40°C to 105°C.

MCF51JM128 ColdFire Microcontroller, Rev. 4

28 Freescale Semiconductor



Preliminary Electrical Characteristics

textrst

A

N/

RESET PIN \

Figure 10. Reset Timing

<— GHIL—>]
<+ X

IRQ/KBIPX \
IRQ/KBIPX \ /

~— 7
- G y—

Figure 11. IRQ/KBIPx Timing

2.11.2 Timer/PWM (TPM) Module Timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that can be used as the
optional external source to the timer counter. These synchronizers operate from the current bus rate clock.

Table 18. TPM Input Timing

NUM C Function Symbol Min Max Unit
1 — External clock frequency frPMext dc feus/4 | MHz
2 — External clock period treMext 4 — teye
3 D External clock high time teikh 15 — teye
4 D External clock low time teiki 15 — feye
5 D Input capture pulse width ticpw 1.5 — teye

<« FpMext ———————— |

<«— loikh —»

TPMxCLK /

Lol

Figure 12. Timer External Clock

MCF51JM128 ColdFire Microcontroller, Rev. 4
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~—Tlicpw —

TPMxCHn

TPMxCHn

~<—licpw —>

Figure 13. Timer Input Capture Pulse

2.11.3 MSCAN

Table 19. MSCAN Wake-up Pulse Characteristics

Num | C Parameter Symbol Min Typ1 Max Unit
1 D |MSCAN Wake-up dominant pulse filtered twup 2 us
2 D |MSCAN Wake-up dominant pulse pass twup 5 5 us

1 Typical values are based on characterization data at Vpp = 5.0V, 25°C unless otherwise stated.
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Figure 14. SPI Master Timing (CPHA =0)
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Figure 15. SPI Master Timing (CPHA =1)
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Preliminary Electrical Characteristics

2.13 Flash Specifications

This section provides details about program/erase times and program-erase endurance for the Flash memory.

Program and erase operations do not require any special power sources other than the normal Vpp supply.
Table 21. Flash Characteristics

Num C Characteristic Symbol Min Typ? Max Unit
1 Supply voltage for program/erase Vproglerase 2.7 55 \
2 Supply voltage for read operation VRead 2.7 5.5 Y,
3 Internal FCLK frequency? froLk 150 200 kHz
4 Internal FCLK period (1/FCLK) treyc 5 6.67 us
5 Byte program time (random location)(® torog 9 treye
6 Byte program time (burst mode)@ taurst 4 treyc
7 Page erase time® tpage 4000 troye
8 Mass erase time@ tMass 20,000 treyc

Program/erase endurance®*
9 C T, to Ty =—-40°C to + 105°C 10,000 — — cycles
T = 2500 — 100,000 | —

10 Data retention® b ret 15 100 — years

1 Typical values are based on characterization data at Vpp = 5.0 V, 25°C unless otherwise stated.
The frequency of this clock is controlled by a software setting.

3 These values are hardware state machine controlled. User code does not need to count cycles. This information
supplied for calculating approximate time to program and erase.

4 Typical endurance for Flash was evaluated for this product family on the 9S12Dx64. For additional information on
how Freescale Semiconductor defines typical endurance, please refer to Engineering Bulletin EB619/D, Typical
Endurance for Nonvolatile Memory.

5 Typical data retention values are based on intrinsic capability of the technology measured at high temperature and
de-rated to 25°C using the Arrhenius equation. For additional information on how Freescale Semiconductor defines
typical data retention, please refer to Engineering Bulletin EB618/D, Typical Data Retention for Nonvolatile Memory.

2.14 USB Electricals

The USB electricals for the USBOTG module conform to the standards documented by the Universal Serial Bus Implementers
Forum. For the most up-to-date standards, visit http://www.usb.org.

If the Freescale USBOTG implementation requires additional or deviant electrical characteristics, this space would be used to
communicate that information.
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3 Mechanical Outline Drawings

3.1  80-pin LQFP
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3.3 64-pin QFP
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