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Chapter 1
MC9S12NEG64 Device Overview

1.1 Introduction

The MC9S12NE64 is a 112-/80-pin cost-effective, low-end connectivity applications MCU family. The
MC9S12NEG64 is composed of standard on-chip peripherals including a 16-bit central processing unit
(HCS12 CPU), 64K bytes of FLASH EEPROM, 8K bytes of RAM, Ethernet media access controller
(EMAC) with integrated 10/100 Mbps Ethernet physical transceiver (EPHY), two asynchronous serial
communications interface modules (SCI), a serial peripheral interface (SPI), one inter-IC bus (lIC), a
4-channel/16-bit timer module (TIM), an 8-channel/10-bit analog-to-digital converter (ATD), up to 21 pins
available as keypad wakeup inputs (KWU), and two additional external asynchronous interrupts. The
inclusion of a PLL circuit allows power consumption and performance to be adjusted to suit operational
requirements. Furthermore, an on-chip bandgap-based voltage regulator (VREG_PHY) generates the
internal digital supply voltage of 2.5V (VDD) from a 3.15 V to 3.45 V external supply range. The
MC9S12NE64 has full 16-bit data paths throughout. The 112-pin package version has atotal of 70 1/0O port
pins and 10 input-only pins available. The 80-pin package version has a total of 38 I/O port pins and 10
input-only pins available.

111 Features

¥ 16-bit HCS12 core
N HCS12 CPU
b Upward compatible with M68HC11 instruction set
P Interrupt stacking and programmerOs model identical to M6SHC11
b Instruction queue
b Enhanced indexed addressing
Memory map and interface (MMC)
Interrupt control (INT)
Background debug mode (BDM)
Enhanced debug12 module, including breakpoints and change-of-Bow trace buffer (DBG)
Multiplexed expansion bus interface (MEBI) N available only in 112-pin package version
¥  Wakeup interrupt inputs
N Up to 21 port bits available for wakeup interrupt function with digital Pltering
¥ Memory
N 64K bytes of FLASH EEPROM
N 8K bytes of RAM
¥ Analog-to-digital converter (ATD)
N One 8-channel module with 10-bit resolution

~

N External conversion trigger capability

20 20 Zv Zv 2
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¥

K K K K

Timer module (TIM)

4-channel timer

Each channel conbgurable as either input capture or output compare
Simple PWM mode

Modulo reset of timer counter

16-bit pulse accumulator

External event counting

Gated time accumulation

Serial interfaces

N Two asynchronous serial communications interface (SCI)

N One synchronous serial peripheral interface (SPI)

N One inter-IC bus (IIC)

Ethernet Media access controller (EMAC)

IEEE 802.3 compliant

Medium-independent interface (MlI)

Full-duplex and half-duplex modes

Flow control using pause frames

MIl management function

Address recognition

b Frames with broadcast address are always accepted or always rejected
b Exact match for single 48-bit individual (unicast) address
b Hash (64-bit hash) check of group (multicast) addresses
b Promiscuous mode

Ethertype blter

Loopback mode

Two receive and one transmit Ethernet buffer interfaces
Ethernet 10/100 Mbps transceiver (EPHY)

IEEE 802.3 compliant

Digital adaptive equalization

Half-duplex and full-duplex

Auto-negotiation next page ability

Baseline wander (BLW) correction

125-MHz clock generator and timing recovery

Integrated wave-shaping circuitry

Loopback modes

CRG (clock and reset generator module)

N Windowed COP watchdog

N Real-time interrupt

20 2 2 Zv Zv Zv 2

2y 2y 20 Zv Zv 2

20 20 20 20 Zv Zv Zv 2
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Introduction

Clock monitor
Pierce oscillator
Phase-locked loop clock frequency multiplier
Limp home mode in absence of external clock
25-MHz crystal oscillator reference clock
¥ Operating frequency
N 50 MHz equivalent to 25 MHz bus speed for single chip
N 32 MHz equivalent to 16 MHz bus speed in expanded bus modes
¥ Internal 2.5-V regulator
N Supports an input voltage range from 3.37\6%
N Low-power mode capability
N Includes low-voltage reset (LVR) circuitry
¥ 80-pin TQFP-EP or 112-pin LQFP package
N Up to 70 I/O pins with 3.3 V input and drive capability (112-pin package)
N Up to two dedicated 3.3 V input only line$RQ, XIRQ)
¥ Development support
N Single-wire background debug? mode (BDM)
N On-chip hardware breakpoints
N Enhanced DBG debug features

20 20 Zv Zv 2

1.1.2 Modes of Operation

¥ Normal modes
Normal single-chip mode
Normal expanded wide mode
Normal expanded narrow mode
Emulation expanded wide mode
Emulation expanded narrow mode
¥ Special operating modes
N Special single-chip mode with active background debug mode
¥ Each of the above modes of operation can be configured for three low-power submodes
N Stop mode
N Pseudo stop mode
N Wait mode
¥ Secure operation, preventing the unauthorized read and write of the memory%ontents

20 20 Zv Zv 2

1.MEBI is available only in the 112-pin package and specified at a maximum speed of 16 MHz. If using MEBI from
2.5 MHz to 16 MHz, only 10BASE-T communication is available.

2.No security feature is absolutely secure. However, Freescale SemiconductorOs strategy is to make reading or copying
the FLASH difficult for unauthorized users.
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1.1.3

Block Diagram
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VDDA |<«—VDDA
8K Byte RAM VSSA |e—Vssa
TEST N ANO |« Je—PADO
Analog-to-Digital AN1 le]  |e—pPaD1
Converter ] -
Vot e g [
VDDR / Voltage Regulator oy bl g PADA
VREGEN AN5 |« |<—PAD5
\\//221’34— ANG | |<«—PADG
’ AN7 4—_ <« PAD7
Single-wire Background Debugger 10C4 > le> PT4
BKGD == "bebug Module Breakpoints : E
p Timer 10C5 fe| i | = f<>PT5
XFC =] 10C6 [« 5| o fePT6
VDDPLL < CPU12 10C7 | P77
VSSPLL Clock and Reset — Serial Communication  RXD = <> PS0
EXTAL—> Generator Periodic Interrupt Interface O TXD > <> PS1
XTAL cop Wamh.dog Serial Communication ~ RXD [« 0 > PS2
RESET > Clock Monitor Interface 1 XD [ | [«>Ps3
PEO—» > XIRQ _ _ MISOfe=|8Q | [«=Ps4
PE1— L >| iRQ Serial Peripheral MOSI fe> <> PS5
PE2 <> | RIW Interface SCK e le>PS6
PE3>] L & |« isTRE SS Je <>Ps7
<> =)
EE;‘ o | [*7| ECLK e SDA [ «—| kw6 [<>] <> PJ6
PEGQ g mggg E oo Iz it
] >
PE7 > le»| Noacc  Expanded Bus MII_MDC > KWJO [ & | |2 [=>PJO
Interface MII_MDIO | KWL [ 7 [ O fe>Pa1
PKO - [<>| XADDR14 MII_CRS |= KWJ2 =] e PJ2
PK1 <> l<>| XADDR15 MII_COL KWJ3 |« <> PJ3
PK2 <> l<>| XADDR16 B <
PK3 « H:J | XADDR17 MII_RXDO |« KWGO <> PGO
PKA E 8 > XADDR1S MII_RXD1 KWG1 || <>PG1
PK5 <> <] XADDR19 MII_RXD2 |a—o KWG2 f<>{ <>PG2
PK6 <> <> XCS MII_RXD3 |« KWG3 [ g 9 <>PG3
PK7 <] | Ecs/ROMCTL MII_RXCLK |- KWG4 <> Q | o [<>PG4
MII_RXDV |- KWG5 || <>PG5
| MII_RXER |« KWG6 [ <>PG6
1YYV eYY veyvveey |BC " "
MII_TXDO | KWHO | <> PHO
Multiplexed Address/Data Bus MIl_TXD1 »| KWH1 |« > PH1
11EYIVEY YEYIVEYY I Tx08 || ks |en) E | = [Fm i
MII_TXD3 »| KWH3 || ¥ |:E PH3
DDRA DDRB MII_TXCLK [ KWH4 |1 8 o fepPH4
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